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Abstract  

My initial field placement was with the Centre for Disease Control in the Northern Territory 

where I was employed by the Sexual Health and Blood Borne Virus unit, as the remote sexual 

health program manager from April 2013 to March 2017. I commenced the Master of 

Philosophy (Applied Epidemiology) program in January 2016 while employed full time in the 

above position. The Sexual Health and Blood Borne Virus unit are responsible for surveillance, 

monitoring and management of sexually transmissible infections (STI), HIV and blood borne 

viruses (BBV) primarily affecting vulnerable Aboriginal populations living in remote 

communities. A key component of my role was to work with primary health care services in 

adopting a sexual health quality improvement program to increase STI/BBV testing, identify 

and treat infections promptly, follow up sexual contacts to minimise transmission and 

establish systems for improving STI/BBV management. I completed two projects that met core 

requirements for the degree during this placement. Firstly, I took the lead role on investigating 

a Salmonella Saintpaul outbreak linked to ready-made meals produced by a restaurant in the 

Darwin urban area. Secondly, I conducted a data analysis project assessing the epidemiology 

of hepatitis C in the NT from 1991 to March 2016 which coincided with the introduction of 

direct-acting antivirals (DAAs) which can cure hepatitis C.  

 

From March 2017 to the present I’ve been employed by the Sydney local health district at RPA 

Sexual Health clinic. The thesis includes two projects I’ve completed that are relevant to this 

environment. The aim of the first project was to assess chlamydia and gonorrhoea positivity 

among sexual contacts exposed to these infections that attended publicly funded sexual 

health services from a variety of urban, inner regional and outer regional and remote areas. 

The aim of the project was to assess whether the evidence supported adopting a test-and-



9 

wait method thereby minimising antibiotic use. The second project was to evaluate the 

internal HIV surveillance and response system for patients diagnosed with HIV and ongoing 

care managed by the clinic with a key focus on the information management system used for 

electronic patient records. All the above projects meet the requirements of this degree.  
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Chapter 1: Introduction to field 

placement and summary of course 

requirements 
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Introduction to field placements  

Overview of placement one 

Remote sexual health program manager, Sexual Health and Blood Borne Virus Unit, NT Centre 

for Disease Control  

I was employed with the Northern Territory Department of Health, Centre for Disease Control 

(CDCNT) from April 2013 to March 2017 initially as the remote sexual health program manager 

for Central Australia then transferring to the Top End position as of March 2014.  

 

Organisational structure of CDCNT 

CDCNT provides territory wide public health service delivery for populations living in the NT. 

The core responsibilities for CDCNT are ongoing monitoring and surveillance of over 90 

notifiable diseases, identifying events of public health concern and emerging outbreaks, 

instigating public health response and prompt action to mitigate severity of the event and set 

up control measures to prevent further transmission. To facilitate public health awareness 

and education among clinicians and the general public; CDCNT are responsible for developing 

polices, guidelines, factsheets, working with government and non-government sectors and 

briefs to the media on matters of public concern and to alleviate misconception/ 

miscommunication on diseases and events affecting NT populations.  

 

Working environment  

As the remote sexual health program manager for the Top End I was responsible for managing 

3 positions, 2 public health nurses (PHN) and 1 Aboriginal health practitioner (AHP). The team 

were responsible for remote sexual program delivery across West Arnhem district, 2 gulf 

communities and Darwin rural communities. I also provided functional program management 
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support for 1 PHN located in Katherine district and 2 PHNs and 1 AHP in the East Arnhem 

district.  

 

My role was to provide leadership, guidance and support to the team in collaboration with my 

equivalent in Central Australia to ensure program delivery was consistent across the NT by 

using standardised tools such as presentations, systems assessments, action plans and clinical 

activity data reports to assess the strengths of individual clinics and identify gaps for 

improvement. As we worked within a small team and the burden of STI/BBVs in the NT are so 

high, the continuous quality improvement format of the program helped us target those 

clinics that had little to no systems in place by more frequent communication and site visits 

whilst retaining monitoring and communication with more functional sites to ensure they kept 

on track. A major limitation of the program was our inability to cover consistent community 

education on STI/BBV awareness of transmission, potential health implications of 

undiagnosed untreated infections and prevention.  

 

Public Health Experience 

The NT along with other northern Australia jurisdictions and South Australia, are experiencing 

an outbreak of infectious syphilis that is ongoing with cases first reported in QLD in 2011. A 

large component of my role was to chair the weekly outbreak response meetings with 

representatives primarily from CDCNT and several representatives from the community 

controlled sector. I compiled the minutes, updated the epicurve and set the agenda for these 

meetings. Due to the outbreak linked to other jurisdictions, CDCNT was instrumental in setting 

up a multijurisdictional committee with representation from the Commonwealth and other 

jurisdictions affected. The Commonwealth took over organisational leadership for monthly 
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meeting process and jurisdictional reporting, with the aim of reporting back to the 

Communicable Disease Network Australia (CDNA) to maintain traction for an inter-

jurisdictional response. As one of the NT representatives on the committee I’m was 

responsible for developing NT monthly reports and calculating CDNA syphilis outbreak 

response targets in collaboration with SHBBV Surveillance Officer.  

 

Overview of placement 2 

Clinical nurse consultant (CNC), RPA Sexual Health  

I commenced employment at RPA Sexual Health at the end of March 2017. The position is 

responsible for providing leadership in state and national specialist clinical groups and 

collaborating with academic colleagues on projects that provide evidence to support current 

practice in patient care and influencing change that is beneficial to the patient outcomes and 

to service delivery.  

 

Working environment  

RPA Sexual Health is the second largest publicly funded sexual health service in NSW. The 

clientele attending this service are predominately priority populations at greater risk of 

acquisition and transmission of STI/BBV, such as gay/bisexual men. We see a high volume of 

people living with HIV, initially diagnosed by the service or transferred into our care for 

ongoing HIV management. My role is to lead by example in the provision of evidenced based 

clinical care that optimises patient outcomes. I’m responsible for up to date facility guidelines, 

quality improvement strategies, such as medication and documentation audits, ensuring the 

clinic has systems in place to meet national standard accreditation requirements, clinical 
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supervision and a clinical caseload. Several key components of my role are to participate and 

conduct research projects and provide education through both formal and informal channels.  

 

Public Health Experience  

Sexual health services come under the broader term of public health. The purpose of this 

service is to increase testing among priority populations, identify early infection, commence 

prompt treatment and reduce risk of transmission to others. A primary focus is to implement 

prevention strategies for HIV and STI prevention, such as pre-exposure prophylaxis for people 

at high risk for HIV. During my time in this position I developed the data analysis and was 

second author for a peer reviewed published study called 'Significant increases in pharyngeal 

Neisseria gonorrhoeae positivity in gay and bisexual men, 2011–2015: an observational study’. 

I also set up a project for a nurse led HIV quality of care project to improve consistency in 

comorbidity screening for people living with HIV attending the service. My surveillance project 

is an evaluation of the internal systems for HIV surveillance and response within the clinic.  
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Summary of MAE requirements 

Summary of field projects  

Investigation of an acute public health problem 

Under my field placement in the NT I took the lead role in investigating an outbreak of 

Salmonella Saintpaul associated with ready-to-eat meals prepared by a café located in 

Darwin. With assistance from Dr Anthony Draper I developed a standardised food 

questionnaire for a cohort of people who bought these meals during the outbreak time 

period. I was unable to establish a significant association with the consumption of any specific 

food; however, two meal samples were directly linked to an identical genome causing a 

nationwide outbreak that was associated with beansprouts. Findings from this study were 

published in the peer reviewed CDCNT Bulletin.  

 

Analysis of a public health dataset  

My second project under my field placement in the NT was to analyse the hepatitis C 

notification dataset from January 1991 to June 2016 extracted from the Northern Territory 

Notifiable Disease System. The aim of the study was to estimate the current number of people 

still alive and living with this disease in the NT as of June 2016. The purpose was to better 

inform general practices and specialist services of the potential demand for direct-acting 

antiviral agents by people living with hepatitis C. I presented this study at the Australian Public 

Health Conference held in Cairns 2018. 

 

Design and conduct an epidemiological study 

Using national data from the Australian Collaboration for Coordinated Enhanced Sentinel 

Surveillance project (ACCESS) I conducted an epidemiological study to assess chlamydia and 
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gonorrhoea positivity among sexual health service attendees who identified as a contact for 

these infections. The purpose of this study was to assess whether we were treating contacts 

for these infections unnecessarily if they tested negative. This project was particularly 

important given the rising concern about overuse of common antibiotics that treat these 

infections. I presented this study at the Australasian Sexual Health Conference held in Perth 

in September 2019. I will be writing a paper for peer review after completing the MAE due to 

time constraints and job demands.  

 

Evaluation of a surveillance system or other health information system  

My final project was to assess the clinic’s internal HIV surveillance and response system with 

particular focus on the information management system used for electronic patient records 

(eMR). The system known as SHIP is a secure Access database developed by CaraData. The 

system is used in many publicly funded sexual health services across Australia; however, each 

system is tailored to individual clinic needs. I evaluated the internal HIV surveillance system 

for newly diagnosed patients attending the service and enhanced surveillance mechanisms 

required for reporting to NSW and how the clinic eMR is used for this process. In addition, I 

conducted semi-structured interviews with staff responsible for HIV surveillance to assess 

their perceptions on how well the internal system functioned and recommendations for 

improvement.  

 

Summary of core activities  

Lessons from the field  

I conducted a teaching exercise for my fellow MAE cohort called ‘Back to Basics: Reporting on 

an infectious syphilis outbreak in remote NT to primary health care providers’. The objective 
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of this exercise was to use pivot tables to create tables and graphs and to present data in a 

report format that was easy for primary health care providers to understand (Chapter 6). I also 

attended other MAE cohort lessons from the field and completed activities set.  

 

I participated in the 2016 MAE cohort teaching session to 2017 scholars by participating in the 

epi cranium quiz. I also developed the outline for the teaching program and evaluation form 

(Chapter 6).  

 

Critical literature review  

A critical literature review was conducted for all projects undertaken for this thesis.  

 

Peer reviewed journal paper  

Was it the bean sprouts? Investigating an outbreak of Salmonella Saintpaul associated with 

ready-to-eat meals in the Darwin region, April 2016. The Northern Territory Disease Control 

Bulletin, Vol 24, No.4, December 2017 (Chapter 2). 

 

Communication with a lay audience 

Based on the findings from my epidemiological study (Chapter 4), I developed a factsheet for 

clients attending the clinic as a contact for gonorrhoea or chlamydia to inform them of the 

change from treating immediately before results were known to a test-and-wait method. The 

factsheet was reviewed by the RPA Sexual Health consumer reference group to assess client 

acceptability. Subsequent changes were made based on their recommendations.  
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MAE Conference presentations  

 Hepatitis C epidemiology in the Northern Territory: using a novel method to estimate 

current prevalence based on surveillance data. Oral presentation (rapid fire) at the 

Australian Public Health Conference, 26–28 September 2018, Cairns, Queensland. 

 Routine treatment of chlamydia and gonorrhoea sexual contacts attending sexual 

health services: is immediate treatment necessary? Oral presentation at the 

Australasian Sexual Health Conference, September 2019, Perth, WA.  

 

Public health conference presentations (done during MAE field placement) 

 Management of syphilis in pregnancy during an outbreak in the Northern Territory. 

Oral presentation at the Australasian Sexual Health Conference, September 2016, 

Adelaide, SA. 

 Evaluation of syphilis outbreak control in the Northern Territory. Oral presentation at 

the Australasian Sexual Health Conference, September 2016, Adelaide, SA. 

 

Course work  

Unit Semester completed 

POPH8316  Outbreak Investigation–Semester 1, 2016 

POPH8317  Public Health Surveillance–Semester 1, 2016 

POPH8313  Analysis of Public Health Data–Semester 2, 2016 

POPH8315  Applied Epidemiological Research–Semester 2, 2016 

POPH8914  Issues in Applied Epidemiology–Semester 1, 2017 
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Prologue 

MAE requirements  

This paper fulfils the outbreak investigation project requirement. 

 

My role  

I was employed as the remote sexual health program manager for the Top End of the Northern 

Territory (NT). This role comes under the auspice of the Sexual Health and Blood Borne Virus 

(SHBBV) Unit, Centre for Disease Control for the NT. All CDCNT staff are called upon to 

routinely participate in the ‘on call’ role which manages all daily notifications requiring 

urgent/prompt attention in investigating the level of severity of disease transmission, 

provision of care for persons notified and follow up of contacts, potentially exposed the risk 

of the disease. CDCNT staff aim to identify source of infection, instigate preventative measures 

for ongoing transmission if required and follow up on care of the patient and contacts 

potentially exposed to the disease.  

 

A significant proportion of notifications are related to food borne illnesses and when there are 

emerging patterns of a potential food borne outbreak occurring CDCNT operationalises an 

outbreak investigation team to monitor and control the outbreak while finding the source of 

contamination to interrupt further cycles of transmission.  

 

In April 2016 there was a sharp increase in the number of Salmonellosis cases being detected. 

An initial standardised trawling questionnaire led to several identifiable outbreaks emerging 

simultaneously relating to food sources such as food purchased from cafés, takeaway services 

and canteens within organisations with large workforces. As a result several outbreak teams 



23 

were set up to manage and contain the risk of subsequent spread and establish if there was a 

link between all outbreaks.  

 

I took the lead role on an outbreak of Salmonella Saintpaul linked to the purchase of ready-

to-eat meals from urban café in the NT. Under the guidance of the OzFoodNet epidemiologist, 

we formed a multidisciplinary team of public health clinicians, surveillance officers, 

environmental health staff and media to try and ascertain the source, contain the spread and 

respond to media attention.  

 

A cohort investigation was initiated as the team were able to obtain a complete list of 

customers who purchased ready-to-eat meals over the three week incubation period when 

notifications linked to this source, were notified.  

 

OzFoodNet epidemiologist role 

Dr Anthony Draper took the lead in coordinating all outbreak teams and organising regular 

meetings. It was quickly established that all food borne outbreaks at different venues were 

not related as different Salmonella serotypes were identified. 

 

Anthony provided guidance in developing a hypothesis testing questionnaire based on the 

ingredients used in the pre-prepared meals and a rough menu of meal types available from 

the café where 5 confirmed cases of S.Saintpaul had eaten the ready-to-eat meals.  
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Anthony coordinated the outbreak meetings and liaised with the environmental health team 

who were crucial to this investigation in investigating unsafe food handling and storage 

practices at the café.  

 

Lessons learnt in the field  

I was fortunate to work with Anthony Draper in learning how to conduct a food borne 

outbreak investigation and run a cohort study analysis. I gained experience in developing a 

hypothesis testing questionnaire, collecting, entering all questionnaire data into Excel line list 

format then transferring the data into Stata 13.1 I/C to analyse. I also learnt how to do pivot 

tables within Excel and develop an outbreak point source epidemic curve.  

 

Public Health Impact  

Food borne outbreaks come with significant public health implications as cases can rapidly 

increase if contaminated food sources are not identified and removed. Some can be re-

occurring as the source could be from wholesalers where produce has been contaminated 

prior to broad scale distribution.  

 

This outbreak did not show a significant association with bean sprouts, which had been 

identified as the likely cause of a simultaneous multi-jurisdictional outbreak of S.Saintpaul. 

However, this investigation had a significant impact by identifying a café which did not meet 

quality and safety standards in commercial meal preparation leading to public health 

measures being introduced to allow the café to continue delivering a high volume of meals to 

the general public, safely. 
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The following chapter was published as a peer reviewed journal article for the NT Disease 

Control Bulletin, December 2017 issue.  

 

Ethics statement  

“The ethical aspects of this project have been approved by the ANU HREC under 

protocol 2017/909 Request for waiver of consent for use of data in research for 

Masters in Applied Epidemiology students for ‘Outbreak Investigation and 

‘Surveillance in Public Health’ projects.” 
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NT Disease Control Bulletin: peer reviewed published paper 

 



27 

 



28 
 



29 

 

  



30 

 



31 

 

  



32 

 



33 

Appendix 1: Hypothesis Testing Questionnaire 

First name (from XXXX café list) Date called Outcome (responded/not responded) 

   

   

   

 

Hello,  

My name is __________ and I am calling from the Northern Territory Centre for Disease 

Control. We are calling because we’ve received some reports of illness from people who 

purchased prepared meals from the XXXX Cafe and we’ve been given your name from a list 

of people who receive the prepared meals in the last few weeks.  

Interviewer note: from 4th April 2016 onwards 

1. Have you bought and eaten prepared meals from the café any time since early April?  

 Yes  No 

Interviewer note: if no, ask is there anyone else who can help with answering questions e.g. 

another household member who has bought and eaten food from the café 

 

We would like to gather some information from you about what you ate in order to help us 

investigate these reports of illness. It is useful for us to know about what food you ate and 

whether you felt unwell or not. The information we collect from you is treated confidentially 

and we only use it for the purpose of our investigation. 

 

2. Are you willing to assist us?  No  Yes 

Interviewer note: if no, ask is there anyone else who can help with answering questions 
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3. What is your full name? 

________________________________________________________________ 

 

Age: ___________ Sex:  M  F  

 

4. Have you been sick with a gastro-like illness any time since early April?  

 

 No Please go to Question 9 

 Yes  

5. Was this after eating a prepared meal from XXXX Café? 

 No Please go to Question 9  

(Interviewer note: let the participant know you will ask further questions at the end 

as to where else they have eaten in last few weeks) 

 Yes 

 

If yes, when did you start feeling unwell? 

Date: ___/___/___ time: _____-first symptom_______________________________ 

What other symptoms did you have? 

Interviewer note: only need onset date for first symptom and time if known 
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 Yes / No Duration 

Diarrhoea  Date: __/__/_____Time _____ 

Bloody diarrhoea   

Fever   

Nausea   

Vomiting   

Abdominal pain   

Lethargy   

Headache   

 

How are you feeling now?  

6. How many days were you sick for? 

____________days (duration of illness) 

 

7. Did you go to the doctor or hospital? 

 No  Doctor  Hospital 

Interviewer note: If hospitalised, check on CWS for Admission date: 

            Discharge date: 

             ED presentation date: 

8. If you went to the doctor/hospital, did they collect a stool (faeces sample) from you 

for testing? 

 No  Yes  Unsure 
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9. The following questions are regarding specific meals and other food ingredients from 

the XXXX café you have eaten in the last few weeks. Even if you weren’t sick, we are 

interested to know what you ate.  

Interviewer note: All ingredients need to be ticked. Get dates if possible. Prompt participants 

that some ingredients may be mixed together 

XXXX Café meals 

 Comments  

eg if you ate a portion of a serve, anything you noted 

about the item 

Meat, fish, poultry or 

vegetable dishes 

 Get dates and any garnish noted 

Chicken (poached/baked) in 

chicken stock 

NoYesU?  

Extra garnish NoYesU?  

Turkey meat balls 

Seed mustard, garlic, salt, 

eggs 

NoYesU?  

Extra garnish NoYesU?  

Fish  - salt, lemon and pepper NoYesU?  

Extra garnish NoYesU?  

Kangaroo – pan fried with salt NoYesU?  

Extra garnish NoYesU?  

Beef meat balls – taco spice, 

cumin, paprika, Moroccan 

spice,  eggs, salt and pepper 

NoYesU?  

Extra garnish  NoYesU?  
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Beef meatloaf – tinned 

tomatoes, tinned kidney 

beans, eggs, salt, pepper, 

Moroccan spice, cumin  

NoYesU?  

Extra garnish NoYesU?  

Vegetable lasagne – Tinned 

tomatoes, garlic, almonds, 

lemon, salt, pepper, 

capsicum, eggplant, zucchini, 

spinach 

NoYesU?  

Extra garnish  NoYesU?  

 

XXXX Café 

ingredients  

 Comments  

eg if you ate a portion of a serve, anything you noted 

about the item 

Specific vegetable process  Get dates if possible  

Stir fry vegetables – cabbage, 

bean shoots, carrot, kale, 

fried in chicken stock 

NoYesU?  

Boiled vegetables    

Broccoli  NoYesU?  

Cauliflower NoYesU?  

Snow peas  NoYesU?  

Beans NoYesU?  

Squash NoYesU?  

Eggplant NoYesU?  
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Roasted vegetables: 

eggplant 

zucchini 

capsicum  

NoYesU? 

NoYesU? 

NoYesU? 

NoYesU? 

 

Miscellaneous ingredients    

Have you eaten any salads 

from the café?  

NoYesU? Add any miscellaneous salad ingredients  

quinoa NoYesU?  

Brown rice NoYesU?  

Tin corn NoYesU?  

Peas NoYesU?  

Bean sprouts  NoYesU?  

Sunflower seeds NoYesU?  

Pepitas (pumpkin seeds) NoYesU?  

White/ red cabbage  NoYesU?  

Spring onion NoYesU?  

Sweet potato NoYesU?  

Kale NoYesU?  

Red onion NoYesU?  

Mixed lettuce leaves NoYesU?  

Extra ingredients not listed    

 NoYesU?  

 NoYesU?  

 NoYesU?  
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 NoYesU?  

 NoYesU?  

 NoYesU?  

 NoYesU?  

 NoYesU?  

 NoYesU?  

 

Add any extra information you think is relevant but not captured by questionnaire  

 

 

 

 

 

 

10. Would you be happy to give us contact details for your household or friends who have 

eaten same/similar meals to you?  No  Yes 

 

Names & Contact details of others in household: _______________________________ 

      ___________________________________ 

      ___________________________________ 

      ___________________________________ 

      ___________________________________ 

 

Interviewer note: following questions only relevant to those who were ill 

I have a few more questions going back to when you were ill.  
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12. Did you have contact with anyone who had diarrhoea/vomiting in the week prior to 

eating prepared meals from XXXX Cafe? 

 No  

 Yes (either a family member/friend/work colleague, other person) 

If yes, can you please provide details? 

Name Relationship Occupation/childcare/school Onset date 

    

    

    

 

13. Did you eat takeaway or dine out at a restaurant within 1 week prior to falling ill? 

 No  

 Yes  

If yes, can you please provide details? 

Takeaway/restaurant cuisine Food eaten Date  

    

    

    

 

Thank you for taking the time to fill out this questionnaire. Can we give you a further call if more 

information is required?  

 

What is the best number to reach you on?  

Phone number:  
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Appendix 2: Whole Genome Sequencing (WGS) and ready–to–eat meal 

description and rationale for analysis.  

1. Whole Genome Sequencing (WGS) and description of food samples obtained.  

This study was completed in 2016 as a stand-alone study.  Clinical and two food samples 

where S. Saintpaul isolates were detected, were sent to the Microbiological Diagnostic 

Unit at the University of Melbourne in Victoria for WGS. As was the standard way of 

integrating WGS data into outbreak investigations at the time, CDC did not receive primary 

sequence data, therefore we are unable to describe the Methods and Results from these 

findings. Only a final summary report describing the findings was available to us. It showed 

that sequences from the isolates were indistinguishable, which suggests high relatedness 

of clinical and food samples from the concurrent multijurisdictional outbreak investigation 

where bean sprouts were identified as the causal factor.  

 

This study did not find a significant link to bean sprouts or other foods consumed by 

individuals in the cohort as we could only hypothetically surmise that bean sprouts were 

potentially a hidden food or that contamination may have occurred during meal 

preparation. As a result, CDC released a public health alert in the Darwin region to avoid 

bean sprout consumption.   

 

2. Ready-to-eat meals description and rationale for analysis  

Analysis for this study was problematic due to limited information received from the venue 

preparing ready-to-eat meals. Meal plans were scant in detail and delivered on hand 
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written pieces of paper. The outbreak team only had access to a broad description of 

ready-to-eat meals, for example, turkey meat balls, therefore, we examined a list of 

ingredients used by the venue to construct meals.  

 

All meals were prepared in a kitchen that did not meet food and safety standards and were 

assembled together in plastic containers on café dining tables due to lack of space in the 

kitchen area for mass meal production. The café owners and staff had poor recall for the 

exact ingredients in each meal and containers were poorly labelled.  

 

The study team agreed upon a cohort investigation analysis using Pearson chi-square test 

to determine the risk of falling ill in both exposed and unexposed cases allowing us to 

report risk ratios. When counts were less than 5, I used Fisher’s exact test to calculate risk 

of falling ill among the cohort. When the risk ratio was unable to be defined I used exact 

logistic regression to calculate an odds ratio. We agreed not to include the adjusted OR in 

the published paper as the results were not significant for quinoa, carrot, and brown rice. 

We felt at the time this study was done that multivariable logistic regression analysis was 

not required given the initial results.  
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Prologue 

MAE requirements  

This paper fulfils the data analysis project requirement for analysis of a public health dataset.  

 

My role  

The aim of the data analysis project was to estimate the current number of people alive and 

living with hepatitis C and describe the epidemiology of these cases to inform services of the 

expected demand for treatment access as of June 2016. I initially extracted all hepatitis C 

notifications from 1991 to 30 June 2016 from the Northern Territory Notifiable Diseases 

System (NTNDS) into Excel files then merged all data into one dataset. Once the data were 

thoroughly cleaned, I developed with assistance from supervisors, analysis coding to 

extrapolate demographic and risk factor characteristics. For example, all risk factor variables 

where recoded as binary then several were merged into one when they described a similar 

risk, such as, any risk that could be counted as blood contact were merged into one variable 

(e.g. tattoos, sharing of injecting equipment). 

 

Surveillance head and population mapping roles  

Dr Peter Markey, CDCNT surveillance head, took the lead in developing a process to estimate 

the probability of current cases with advice in developing the methodology given by 

population mapping experts from the NT health gains branch, responsible for epidemiology 

and health economics across the NT. Using ABS life tables and migration data; Dr Markey 

developed a novel system for weighting individuals based on notification date and birthdate, 

to estimate the likelihood a person was alive and still living in the NT as of June 2016. All 

complex statistical coding for this analysis were devised by Dr Markey.  
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Lessons learnt in the field  

With limited experience in using the statistical program Stata this project proved challenging 

in learning how to analyse demographic variables, create new variables and assess the 

limitations of the data used. There were many issues with the notification data, for example 

there were a number of birthdates and age missing therefore a current age could not be 

calculated for these individuals. A significant number of data entries were missing Indigenous 

status and health record numbers (HRN), therefore we made an assumption these cases were 

most likely non-Indigenous and born outside of the NT. Understanding how to calculate life 

and attrition rates using weighting analysis was the most challenging component, as the 

purpose of the project was to estimate the current number of residents living with hepatitis C 

in the NT, in 2016.  

 

Public health impact  

With the advent of new hepatitis C treatments known as direct-acting antiviral therapies 

which result in over 90% cure rate it was expected a significant number of people living with 

hepatitis C would seek access. This chapter describes the epidemiology of hepatitis C cases by 

sex, current age group, Indigenous status and resident location; and estimates the current 

number of residents living with this disease to help inform health services and provide 

information for public health response to increased demand for treatment and ongoing 

monitoring.  
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Abstract 

Introduction  

In 2016 the Australian Government subsidised direct-acting antiviral agents (DAAs) effective 

in curing hepatitis C. Given the potential impact of improved access on existing health services, 

this study aimed to estimate the current number of people still alive and living with this 

disease in the NT and describe the epidemiology of cases to better inform general practice 

and specialised services of the likely demand for treatment access. 

 

Methods 

Notification data were extracted from the Northern Territory Notifiable Disease System 

(NTNDS) from 1991 to June 2016. Australian Bureau of Statistics (ABS) life expectancy and 

migration tables were used to estimate the probability that each case was alive and living in 

the NT. Using these estimates each notification was weighted by the product of the probability 

that they were still alive and the probability that they were still living in the NT. A sub-analysis 

of risk factors associated with hepatitis C was also performed without weighting because of 

the paucity of the data. 

 

Results 

There were 3,585 estimated cases alive and living in the NT in 2016 with a median age of 52 

years (IQR: 43–58 years). The proportion of cases were significantly higher in males (n=2420, 

68.0%) compared to females (n=1139, 32.0%, p<0.001) and in the non-Indigenous people 

(n=3126, 87.2%) compared to Indigenous people at (n=459, 12.8%, p<0.001). By age group; 

prevalence was highest in non-Indigenous 55–59 year olds (5.7%) compared to highest in 

Indigenous 40–44 and 50–54 year olds (~1.7%). On adjusting for age; non-Indigenous people 
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were twice as likely to have the infection (ARR: 2.1). Disease distribution was highest in 55–59 

year olds living in the Darwin urban region (5.5%). There were 1,027 cases with enhanced 

surveillance data available. Injecting drug use, associated with hepatitis C acquisition, was 

higher in males (66.3%) than females at 33.7% (p<0.001).Only 2.1% of cases had a history of 

incarceration (n=22). 

 

Discussion 

We estimated the number of people still alive and living with hepatitis C in the NT, using a 

novel weighting method. Our estimate was comparable to the 2017 national surveillance 

report which estimated there were 3,306 cases living in the NT in 2016. Our study highlighted 

a much older non-Indigenous population living with this disease, which differed to national 

data where trends were highest in those aged 25–39 years. While injecting drug use was a 

significant risk factor, a history of incarceration was not significantly associated with this 

disease in the NT.  

 

Conclusion 

Hepatitis C remains a major public health issue due to the risk of developing poor health 

outcomes, such as liver cancer. Our study aimed to better inform services of the demographic 

characteristics and distribution of cases across the NT reflecting potential demand for 

treatment services. Our study also highlighted the need to improve enhanced data collection 

to better identify risk behaviour and inform prevention strategies. 
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Introduction 

Hepatitis C is a viral infection affecting the liver which is transmitted through blood contact 

but can be sexually acquired (1). In Australia, the majority of new infections have been 

acquired through injecting drug use and sharing equipment (2). This infection is primarily an 

asymptomatic chronic disease which can lead to serious sequelae by compromising the liver 

leading to cirrhosis, liver failure and hepatocellular carcinoma (3). It is estimated that 20–30% 

of individuals diagnosed will go onto develop cirrhosis with many unaware they have the 

infection until damage has already occurred (4). 

 

In 2015, Australia had one of the highest rates of this disease globally (3). Simultaneously, 

compared to the number of cases treatment uptake was very low, possibly due to significant 

side effects associated with treatments available prior to 2016 (3). Data for 2015 from the 

Annual Surveillance Report hepatitis C supplement stated there were over 200,000 people 

estimated to living with the disease in Australia (1), which slightly decreased to ~199,000 in 

2016 (5). 

 

Given the serious complications and the costly long term management of liver damage; 

prevention strategies are of major public health importance with particular emphasis on 

treatment as prevention (4). Previous treatment regimens were complex with multiple 

debilitating side effects associated with a high completion failure rate (3). However, with the 

advent of highly effective new treatments known as direct-acting antiviral agents (DAAs) 

which have over 90% cure rate and limited side effects, it is expected those living with this 

chronic condition will increase the need for treatment access (3). Globally, the World Health 

Organization (WHO) has proposed a target of 80% reduction in hepatitis C incidence by 2030 
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(6). However, despite WHO recommendations and the high probability of cure, in some 

developed countries it is estimated only 5% of individuals infected have received treatment 

(7). In Australia, the Fourth National Hepatitis C Strategy had set a target for 50% reduction in 

incidence by improving access to highly effective treatments by the end of 2017 (2). 

 

A major public health response has been to subsidise DAAs by the federal government through 

the pharmaceutical benefits scheme (PBS) to increase accessibility as the majority of infected 

people could not afford the treatment despite the likelihood of cure (8). There are various 

medication options which are chosen depending on several factors, such as, the hepatitis C 

genotype and whether the patient has had past treatment failure or they are treatment naive 

(8, 9). Individuals on treatment need monitoring, therefore, up scaling accessibility increases 

pressure on specialised service provision as treatment courses can run from 8 to 24 weeks 

depending if cirrhosis is already present (3). A 12 week follow up is required to check for 

sustained virological response to treatment (9). It is unknown what impact access to DAAs will 

have on jurisdictional health systems (3). 

 

National surveillance data shows rates in the Northern Territory (NT) have consistently been 

higher than other jurisdictions, however, there was a 44% decline over the last 10 years from 

120 to 76 per 100,000 population in 2016 (4). The NT has a small highly transient population 

(10); therefore it is difficult to accurately assess the current level of any notifiable disease 

when data have been collected over a 25 year period. 

 

Using data from the Northern Territory Notifiable Disease System (NTNDS), this chapter aims 

to describe the epidemiology of hepatitis C in the Northern Territory (NT) and estimate the 
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probability of NT residents currently alive and living with this disease as of June 2016. The 

public health importance of this study is to gauge the current demographic characteristics of 

cases, by age, sex, Indigenous status and geographic distribution; inform specialised services 

providing care and support the development of further resources to deal with the predicted 

increase in demand for treatment. It will also inform public health responses to increases in 

hepatitis C cases and provide further evidence for the importance of enhanced surveillance 

data. 
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Methods 

Study setting 

The study is a retrospective analysis of hepatitis C cases in the NT to describe the epidemiology 

of the disease. Hepatitis C notifications are doctor and laboratory notified directly to the 

CDCNT. Data included in this study are all cases diagnosed in the NT between 1991 and June 

2016; classified as newly acquired or unspecified infection. Newly acquired infection is defined 

as laboratory confirmed evidence and a negative test within 24 months, whereas an 

unspecified infection is defined as laboratory confirmed evidence with no evidence of a 

negative test within the last 24 months (11).  

 

All serological hepatitis C antibody or nucleic acid tests (NAT) tests were performed by Royal 

Darwin Hospital Laboratory Service, regional subsidiaries of the service and private laboratory 

service providers. The majority of tests received from remote primary health settings were 

performed by Westerns Diagnostics Pathology (WDP), a private company that provide service 

delivery across all NT remote communities and regional centres, excluding hospital based 

pathology.  

 

Data analysis 

The CDCNT collects all hepatitis C information in a centralised system known as the Northern 

Territory Notifiable Diseases System (NTNDS) (12). Reportable data are then sent to the 

National Notifiable Diseases Surveillance System (NNDSS) to evaluate demographic 

distribution and disease trends at the national and jurisdictional level (13).  
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Notification data were in line-listed Excel format with variation in individual identifiers such 

as the first two letters of the surname and first name and birthdate collected over time. For 

example, not all notifications had surname or birthdate entered consistently. Other 

demographic data collected were sex, age, district, and Indigenous status, diagnosis date, 

notification date, type of specimen and disease classification.  

 

All notifications had a unique notification ID, therefore, to identify instances where there was 

more than one notification on the same person a new variable was generated using first name, 

surname and date of birth (month and year). If Indigenous status was missing it was assigned 

by reference to the hospital record system using the name or hospital registration number 

(HRN) on the notification. If both the HRN and Indigenous status were missing and an HRN 

could not be ascertained from the name and date of birth on the notification, Indigenous 

status was assumed to be non-Indigenous. This is because it is very unlikely that an Indigenous 

resident of the NT would not have an HRN as it is assigned at birth. 

 

Enhanced hepatitis C data collection was introduced into the NTNDS in July 2006 with the 

inclusion of risk factor information which were plausible causal factors for disease acquisition 

such as history of injecting drug use, tattoos, blood transfusion and imprisonment. Risk factor 

analysis can only be derived from this time period to June 2016 (14). 

 

Cleaning processes for the data included checking for variable completeness and outliers were 

identified and revised if feasible, or classified as missing if nonsensical. Duplicated data were 

deleted when established it was a true duplication of an individual notified more than once 

by directly checking all identifiers and health records. Where possible, all notifications with 
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ages less than 14 years were checked by directly reviewing the health record to ensure no 

data entry error into NTNDS had occurred as it is rare to test under this age for hepatitis C 

unless there are associated risk factors.  

 

Current age as of the 30 June 2016 was calculated using birthdate. If age was present on 

notification but missing birthdate, health record numbers (HRN) were checked and birthdate 

entered or age was calculated using 30 June 2016. Age was excluded from analysis when both 

age and birthdate were missing.  

 

Population data were obtained from the health gains planning branch which develops 

population estimates by year, district, age, and Indigenous status using population data from 

the Australian Bureau of Statistics (ABS) (10). 2013–2014 population data were extrapolated 

by using growth rates from these years to estimate 2016 population as the data were 

unavailable at time of analysis.  

 

Adjustment to estimate current prevalence 

Given the NTNDS contained notifications from 1991, it was clear that some of these cases 

would have died or left the NT since notification. To adjust for this attrition, we weighted each 

notification by the probability that the notified person was still alive and living in the NT. 

 

Estimates of probabilities were derived from ABS life expectancy tables produced by the ABS 

(15). ABS life tables are published for each triennium and if a particular year appeared in more 

than one triennium the most recent was used (15). Each year of notification was assigned the 

corresponding life table for that year as published by the ABS. So each year of notification had 
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assigned for each year of age, a probability that the person of that age notified in that year 

would die in that year. The probability that a person is still alive was then the product of the 

complement of the mortality risk for every year since notification. For example, if a man was 

notified in 2013 at age 42 then the probability that he would be alive in 2016 was calculated 

as the probability a 42 year old man would survive 2013 (e.g. 1- the mortality risk) multiplied 

by the probability that a 43 year old man would survive 2014, multiplied by the probability 

that a 44 year old man would survive 2015. According to the life tables this figure is; 0.99701 

x 0.99648 x 0.99628 = 0.989805.  

 

The life expectancy data were available for both males and females so sex-specific 

probabilities were derived. However, only limited lifetable data were available for Indigenous 

people in the NT, therefore, the data could not be easily manipulated to facilitate derivation 

thus no Indigenous specific probabilities were calculated due to low population numbers. 

 

We also calculated weights for the probability that someone who was living in the NT when 

notified was still a resident in 2016. This was done based on migration data from the ABS 

which is derived from the 2011 Census question relating to the place of usual residence one 

year and five years ago. The number of respondents living outside the NT who answered that 

they were living in the NT one year ago was divided by the age-specific population for that 

year to get the age-specific migration rate for that census year. These rates were then assigned 

to each census year and the 2 years each side of that year and the results from the 2011 census 

were extended to 2015. Hence, each year of notification from 1991–2015, had an age-specific 

probability that the person living in the NT in that year of that age would leave the NT that 
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year. For migration probability, data were available for both sex and Indigenous status; 

therefore, 4 probabilities were calculated for each year and age. 

 

The assumption with the above calculation was that the probability (or risk) of migration 

would be evenly distributed in the population in subsequent years; that is, the risk is 

independent of how long someone has been in the NT. However, it is likely that the risk of 

migration in those who remain after one year would be lower than those who move into the 

NT in that year. It is also likely that this risk in ‘those who remain’ continues to fall in 

subsequent years. That is, the longer someone has not migrated from the NT the lower the 

annual risk of migration. 

 

To adjust for this, we assumed that the individual’s risk of migration decreases relative to the 

population risk by a certain amount in the second year compared to the first and this decrease 

continues proportionately for all subsequent years. Using migration data over 5 years (from 

2011 Census data) we were able to estimate what this adjustment would be by varying it until 

it matched the Census data for the 5 year period. Using this method we calculated that the 

adjustment factor was 0.70. So for the 42 year old notified in 2013, the probability that he 

would still be living in the NT in 2016 was calculated as the probability of a 42 year old not 

migrating in 2013 multiplied by the probability of a 43 year old not migrating in 2014 

multiplied by the probability of a 44 year old not migrating in 2015. According to our adjusted 

estimates the figure would be 0.889498 x 0.932905 x 0.962569=0.797926. 

 

Hence for each age, year of notification and sex we calculated probabilities that the notified 

person would still be alive in 2016 and for each age, year of notification, sex and Indigenous 
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status we calculated probabilities that the notified person would still be living in the NT in 

2016. These tables were established in Excel and two Stata tables were derived from these, 

one for mortality and one for migration. Each table was then merged with the dataset so that 

each notification was assigned two probabilities. These probabilities were then multiplied to 

give a final probability or weighting. These weightings were applied to all analyses which 

related to estimates of current prevalence, with the sum of the weightings being the estimate. 

For example, if there were 20 cases in a particular stratum of analysis and their weightings 

added up to 15, we could then estimate that even though there were 20 cases in the stratum 

over the notification period (1991–2015) it is likely that 5 of these had either died or left the 

NT, so on probability there would be 15 left in the stratum.  

 

Demographic characteristics analysis  

After completing weighting analysis, 95% confidence intervals and p-values were calculated 

using Pearson chi2 test to assess prevalence by demographic characteristics of current 

estimated hepatitis C prevalence population alive and living in the NT. Median inter quartile 

range, and minimum and maximum values are provided for age. 

 

Risk factor analysis 

Enhanced surveillance consisted of the Sexual Health and Blood Borne Virus (SHBBV) 

surveillance officer requesting information on patient history, including last negative test (if 

known), current or past history of injecting drug use, other risk factors, such as blood contact, 

transfusion, homemade tattoos and incarceration from the requesting practitioner, using a 

standardised report. Therefore, assessing for risk factors associated with infection acquisition 

were confined from 1 July 2006 to 30 June 2016. Due to limited information collected, 
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weighting was not applied to this analysis. We used binary variables (yes/no) to calculate the 

measure of association between the outcome, hepatitis C notification, and risk factors, such 

as history of injecting drug use. Relative risk (RR) and 95% confidence intervals were calculated 

to assess likelihood of a risk factor being associated with hepatitis C diagnosis using Pearson 

chi2 test.  

 

Ethics 

The project received ethical approval to examine de-identified data from the Human Research 

Ethics Committee and Menzies School of Health Research, reference number 2016–2699. All 

Masters of Philosophy (Applied Epidemiology) projects require Australian National University 

(ANU) ethics approval; therefore, an application was submitted and ethical approval received 

for reference number 2016/670 in January 2017. 
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Results 

Initial data cleaning  

There were 5,489 notifications extracted from NTNDS. Two were deleted as incorrectly 

entered (confirmatory test for hepatitis C was negative) and a further 59 observations, 

identified as duplicated entries, were excluded from the analysis leaving a total number of 

5,428 observations. 

 

The following table outlines missing values from variables to be used to estimate current 

hepatitis C prevalence.  

Table 1: Missing values from unadjusted demographic variables (relevant to analysis)  

Variable  Missing values(n) Value range 

Age at diagnosis 51  0–99 years 

Date of birth 162 13/12/1905 to 1/01/2001 

Indigenous status unknown 1532  1,2,3,4,9 

Sex 43 M,F,U 

District  267 7 NT districts 

 

Cases from interstate and overseas and one individual aged >100 years were then excluded 

reducing overall number to 5,256.  

 

Current estimated hepatitis C prevalence by sex, Indigenous status and age group  

In 2016 there were 5,256 hepatitis C cases, unadjusted for the probability they were alive and 

living in the NT, with a median age of 52 years. After adjusting with weights the estimated 

number of cases reduced to 3,585 where the median age remained 52 years (IQR: 43–58 
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years). Of the 3,585 cases, a significantly higher proportion of cases were male at 68.0% (95% 

CI 66.7–69.8) than female at 32.0% (95% CI 30.2–33.3, p<0.001), (Table 2). 

 

The proportion of cases by status was highest in non-Indigenous people at 87.2% (95% CI 86.1–

88.3) compared to Indigenous people at 12.8% (95% CI 11.7–13.9, p=0.001). By region, the 

highest proportion of cases notified were from the Darwin urban region at 68.1% (95% CI 

66.5–69.6) which was expected given 59.7% of the NT population aged 10–85+ years are 

estimated to be living in this region (10), (Table 2).  
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The following table shows the estimated number of current cases in the NT by sex, age group, 

Indigenous status and district.  

Table 2: Estimated demographic characteristics of hepatitis C cases, Northern Territory, 2016 

Category  Characteristics Cases 95% CI P* 

  (n) (%)  

Sex* 

 

Male 2420 68.0 66.4–69.5 <0.001 

Female 1139 32.0 30.5–33.6  

Age group 

(June 2016**) 

10–14 1 – –  

 15–19 5 0.1 0.04–0.3 – 

 20–24 52 1.4 1.0–1.8  

 25–29 96 2.7 2.2–3.3  

 30–34 197 5.5 4.8–6.3  

 35–39 288 8.0 7.2–9.0  

 40–44 420 11.7 10.7–12.8  

 45–49 460 12.8 11.8–14.0  

 50–54 606 16.9 15.7–18.2  

 55–59 671 18.7 17.4–20.0  

 60–64 469 13.1 12.0–14.2  

 65–69 157 4.4 3.7–5.1  

 70–74 50 1.4 1.0–1.8  

 75–79 10 0.3 0.1–0.5  

 80+ 8 0.2 0.08–0.4  

Status Indigenous 459 12.8 11.7–13.9 <0.001 

 Non-Indigenous 3126 87.2 86.1–88.3  
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District† Alice Springs rural 43 1.2 0.8–1.6  

 Alice Springs urban 493 13.8 12.6–14.9  

 Barkly 55 1.5 1.2–2.0  

 Darwin rural 111 3.1 2.6–3.7  

 Darwin urban 2441 68.1 66.5–69.6  

 East Arnhem 69 1.9 1.5–2.4  

 Katherine 205 5.7 5.0–6.5  

*Pearson Chi2 Goodness of fit 

*26 records excluded as unknown sex 

**96 records excluded as unknown date of birth 

†168 records excluded as unknown district 
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Analysis of current age-specific prevalence in 2016 revealed the highest at 6.6% was in males 

aged 55–59 years followed by males aged 60–64 and 50–54 years (6.1% and 5.1% 

respectively). While prevalence was significantly lower in females, there were similar age 

group patterns, with highest prevalence in 55–59 years (3.0%) followed by 50–54 and 60–64 

years (2.7% and 2.1% respectively) (Figure 1). 

 

Figure 1: Estimates of hepatitis C prevalence by current age group and sex, 30 June 2016* 

 

*26 records excluded as unknown sex and 96 records excluded from age group as date of birth unknown 
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Non-Indigenous people were nearly 3 times more likely to have hepatitis C in comparison to 

Indigenous people when age was unadjusted (RR: 2.7, 95% CI 2.5-3.0, p<0.001). Using direct 

age standardisation to adjust for age, non-Indigenous people were twice as likely to have the 

infection (ARR: 2.2, 95% CI 1.8–2.2, p<0.001). When comparing Indigenous status by age 

group; prevalence was highest among non-Indigenous people aged 55–59 years (5.7%) 

followed by 60–64 and 50–54 years (4.9% and 4.6% respectively). Age-specific prevalence 

among Indigenous people was similar across 40–59 year olds averaging around 1.6% (Figure 

2). 

Figure 2: Estimates of hepatitis C prevalence by current age group and Indigenous status, 30 

June 2016* 

 

*96 records for age group excluded as date of birth unknown 
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For regional distribution patterns by age group, rural in comparison to urban settings were 

analysed by combining Alice Springs rural and Barkly districts for Central region and Katherine, 

East Arnhem and Darwin rural districts for Top End region. Prevalence was highest in those 

aged 55–59 year olds (5.5%) then 50–54 and 60–64 year olds (~4.6%) living in the Darwin 

urban region. Highest rates in central NT were in the 50–59 year age group living in the Alice 

Springs urban region at 3.9%. The highest prevalence in a rural setting was in 60–64 year olds 

living in the Top End at 1.6 %.( Figure 3).  

 

Figure 3: Estimates of hepatitis C prevalence by current age group and district†, 30 June 2016* 

 

*Central rural represents Barkly and Alice Springs districts and Top End rural represents Katherine, Darwin rural 

and East Arnhem districts  

†168 records excluded for district as unknown district and 96 records excluded from age group as date of birth 

unknown 
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Analysis by district and Indigenous status showed prevalence was highest in non-Indigenous 

people living in Darwin rural region at 2.6% followed by non-Indigenous people living in the 

Barkly, Katherine and Darwin urban regions at ~1.7%.The highest prevalence among 

Indigenous people was in those living in the Alice Springs urban region at 1.6% (Figure 4). 

 

Figure 4: Estimates of hepatitis C prevalence by district and Indigenous status, 30 June 2016 
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Risk factor analysis 

There were 1,027 hepatitis C cases (19.5%) notified from July 2006 to 30 June 2016 where 

enhanced surveillance data were available. Of these, 428 cases (41.7%) reported an identified 

risk factor for hepatitis C (95% CI 38.6–44.7) (Table 2). Reported risks were significantly higher 

in males at 65.9% compared to 34.1% in females (p<0.001). Again, non-Indigenous people 

were more likely to report any identified risk at 86.4% (95% CI 82.8–89.5, p<0.001). Among 

cases that reported a risk factor, a significantly higher number of cases (46.7%) reported a 

history of injecting drug use (n=196, 95%CI 41.0–50.6p<0.001). On comparing injecting drug 

use by sex, males were ~2 times more likely to have injected (RR=1.9, p<0.001). Correlation 

between Indigenous status and history of injecting drug use showed non-Indigenous people 

were nearly 6 times more likely to have injected drugs (RR=5.7, p<0.001) (Table 3).  

 

The proportion of those who had blood products (e.g. blood transfusion) was 2.0% (95% CI 

1.3–3.1) and those who had contact with blood (e.g. unsafe tattooing) was 1.0% (95% CI 0.4–

1.8). The proportion of cases with a history of incarceration was significantly low at 2.1% 

(p<0.001). Only 1.3% of notifications were classified as newly acquired infections after the 

introduction of enhanced surveillance (95% CI 0.8–1.7), with 98.7% of notifications classified 

as hepatitis C of unspecified duration (Table 3).  

  



69 

Table 3: Proportion of risk factors associated with hepatitis C  

Category Characteristics Observations 95% CI P* RR  

  (n) (%)   

Any identified risk  Yes  

No 

428 

599 

41.7 (38.6–44.7) 

58.3 (55.2–61.3) 

<0.001  

Any identified risk by sex Male  

Female 

282 

146 

65.9 (61.1–70.4) 

34.1 (29.6–38.8) 

<0.001  

Any identified risk by 

status 

Indigenous 

Non-Indigenous 

58 

370 

13.6 (10.4–17.1) 

86.4 (82.8–89.5) 

<0.001  

Any injecting drug use** Yes 

No 

196 

90 

46.7 (41.0–50.6) 

21.0 (17.3–25.2) 

<0.001  

Any injecting drug use by 

sex† 

Male 

Female 

130 

66 

66.3 (59.2–72.9) 

33.7 (27.0–40.7) 

<0.001 1.9 

Any injecting drug use by 

status† 

Indigenous 

Non-Indigenous 

29 

167 

14.8 (10.1–20.6) 

85.2 (79.4–90.6) 

<0.001  5.7 

Incarceration  Yes  

No 

Missing 

22 

1002 

3 

2.1 (1.3–3.2) 

97.6 (96.4–98.4) 

0.3 (0.1–0.9) 

<0.001  

Blood products Yes 

No 

Missing  

21 

1003 

3 

2.0 (1.3–3.1) 

97.7 (86.5–98.4) 

0.3 (0.1–0.9) 

<0.001  

Blood contact 

 

Yes 

No 

10 

982 

1.0 (0.4–1.8) 

95.6 (94.1–96.7) 

– 

 

 

 Missing 35 3.4 (2.4–4.8)   

*Pearson chi2 

** 142 records excluded as unknown injecting drug use  

†number of people who had history of injecting drug use 
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Discussion  

This study describes the epidemiology of hepatitis C notification patterns in June 2016. By 

weighting notifications collected between 1991 and June 2016, we aimed to provide a more 

realistic estimate of the number individuals still alive and living in the NT using demographic 

characteristics, such as, age group, sex, Indigenous status and region. By weighting all 

notifications, our estimation of current number of people living with hepatitis C was 

comparable to the 2017 annual surveillance report, which estimated there were 3,306 people 

living with hepatitis C in the NT in 2016 using complex mathematical modelling methodology 

(5). The report states estimates were derived from  

“…totalling all hepatitis C notification from 1991 to 2016 and adjusting for hepatitis 

C clearance, mortality, hepatitis C cure and overseas migration”(16).  

 

Similar to national surveillance data, there is significantly higher hepatitis C prevalence among 

NT males compared to females. However, our analysis showed a higher prevalence in both 

genders aged 40+, highest in those aged 55–59 years, whereas, national data trends over time 

showed the highest rates were among 25–39 year olds. Several studies of hepatitis C 

prevalence estimates have also showed higher prevalence in older age groups, for example in 

America, peak prevalence changed over time from a younger demographic aged 35–44 years 

in 1990 to those aged 55–64 years in 2005, similar to our peak prevalence in those aged 55–

59 years. However, the overall peak prevalence was significantly lower at 2.7% in this age 

group compared to our data (17). Similar to other states and territories that are able to report 

on Indigenous status, the highest rates were among non-Indigenous people living in the NT 

(5). Geographically, the number of estimated cases were highest in the Darwin urban district, 

representing 1.8% of overall population, living in the Darwin urban area in 2016. The lower CI 
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boundary of 66.5% for hepatitis C cases living in this area. This somewhat higher than 59.7% 

for overall population for the Darwin region which suggests our sample of estimated 

population living with hepatitis C was different to the general population. 

 

There were limitations to the novel method we used for estimating current prevalence in the 

NT as the method has not been validated to assess if it can be applied to other notifiable 

diseases when estimating prevalence or whether the process is generalizable to other 

populations. Secondly, there were many gaps in the raw notification data collected in the 

1990s to early 2000s with key demographic information, such as Indigenous status, birthdate 

and age missing and assumptions were made to re-categorise. For example missing 

Indigenous status was re-coded as non-Indigenous when no health record number was 

available as it was assumed all Indigenous people born in the NT would have a health record 

number, however, we were unable to factor in Indigenous cases who were born in other 

jurisdictions that had moved to the NT.  

 

Our prevalence rates should be interpreted with caution. For example, our study showed a 

significantly high peak prevalence in those aged 55–64 years which could be attributed to the 

number of estimated cases in a small population overinflating the proportion living with 

current infection. However, the overall prevalence in this age group is comparable to similar 

hepatitis C case estimates; for example, a 2005 study showed highest prevalence was among 

sub-Saharan (5.3-6.7%) and South Asian (6.9%) 55–64 year olds (17).  

 

It is well known the majority of infections are acquired through unsafe injecting drug use (18). 

However, NT enhanced surveillance data were limited since its introduction in 2006 and 
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although our analysis showed a significant association with people who inject drugs and 

hepatitis C infection, it was based on small numbers. In addition, there were very little data 

on newly acquired hepatitis C infection, with only 1.3% of cases able to be classified as new 

infections. Lack of data could be attributed to a high turnover in population, general 

practitioners (GPs) having limited medical history on an individual and potentially no access 

to previous laboratory results. However, we were unable to establish how many GPs had 

responded to requests for further information for enhanced notification data which would 

have given this study a more accurate assessment of factors contributing to disease 

acquisition in the NT. Again, data collected showed very few cases had been in prison and this 

could possibly be attributed to data entry recorded as ‘no’ if history was unknown, as it is well 

established both globally and nationally that a history of incarceration is a significant risk for 

hepatitis C acquisition (19). Furthermore, there were many gaps in data that impacted on our 

findings, such as risk factor enhanced notification information. In retrospect, data could have 

been restricted to what was considered to be more reliable and accurate.  

 

Despite these limitations this study has provided useful details around hepatitis C 

epidemiology in the NT with the intention that the information would inform public health 

and specialist services on the potential demand for access to DAAs and to allow for better 

distribution of resources in meeting the needs of people alive and living in the NT with 

hepatitis C.  
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Conclusion 

Estimating the probability of disease burden in a population is of high public health 

importance. Knowing the disease prevalence in a population can assist in the distribution of 

resources and preparedness for services to provide ready access to treatment for a disease 

which is curable. Our study, used a novel weighting method for estimating the probability of 

current cases in the NT which was comparable to national surveillance data for 2016. While 

further work is required, we would recommend this method for estimating current hepatitis 

C prevalence should be validated to assess whether it can be applied to estimate current 

prevalence of other notifiable diseases. This would help inform public health and other 

specialist services of current disease demographic distribution and were further resources 

could be required. 

 

Due to current gaps in enhanced data collected, we were unable to accurately report risk 

factors associated with hepatitis C and cases classified as newly acquired infection due to the 

paucity of data. Therefore, this study further highlights the need to improve data collection 

on risk factors associated with hepatitis C infection and whether the infection is newly 

acquired to alert public health practitioners if there is a sudden increase in new infection 

which can be attributed to a known risk factor. 
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Prologue 

MAE requirements  

This chapter fulfils the epidemiology project requirement to design and conduct an 

epidemiological study that highlights an issue of public health importance. The following 

chapter describes a study to assess whether publicly funded sexual health services are treating 

contacts of sexually transmissible infections unnecessarily, given the global concern of 

increased antibiotic resistance.  

 

My role  

I am currently employed as a clinical nurse consultant at a busy urban sexual health clinic 

based in the Sydney local health district. The service sees a high volume of populations, 

considered a priority as they are at risk of sexually transmissible infection (STI) and blood 

borne virus (BBV) acquisition and transmission, as outlined in NSW Health Sexual Health 

Strategy 2016–2020. My role is to provide clinical and strategic expertise in this field and to 

primarily support clinicians working at the service to ensure best practice in patient care.  

 

With rising concern over increasing antibiotic resistance among those who specialise in sexual 

health and public health, the question was raised as to whether asymptomatic current sexual 

contacts of cases of chlamydia or gonorrhoea should be treated empirically, as has been done 

for many years. Several publicly funded sexual health services have already made the change 

to not treating contacts before test results are known, however, there is little evidence to 

support the change universally.  
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In response, I devised the concept for this study in collaboration with my field supervisor, 

Professor David Templeton, initially with the intention of only focusing on a contact tracing 

analysis of our service; however, the work was further expanded to include a broader range 

of publicly funded sexual health services that provide data to the ACCESS Project. 

 

ACCESS is a centralised data system that collects STI information at a national level from 

selected clinical and laboratory settings to provide detailed information on STI trends among 

at risk populations attending these services. The ACCESS project and data system are managed 

by the Kirby Institute, UNSW. The focus of this project was chlamydia and gonorrhoea 

positivity among those who attended as an STI contact. Gonorrhoea was included due to 

emerging ceftriaxone resistance amongst gonococcal strains. Infection with Mycoplasma 

genitalium and chlamydia both produce similar urethral and cervical symptoms and the 

standard treatment for urethral and cervical chlamydia is a stat dose of azithromycin 1g. 

However, increasing macrolide resistance in M. genitalium is thought to be a result of sub-

optimal dosing with azithromycin and the Australian Sexually Transmissible Infection (STI) 

guidelines are now recommending azithromycin 1g stat with a further 500mg daily for 3 days 

as first line treatment for macrolide sensitive strains.  

 

We were unable to include M. genitalium infections among asymptomatic contacts for this 

project as testing and results data were not available from ACCESS at the time of extraction. 

Clearly this is an important area for further work in the future. The aim of this project was to 

assess the prevalence of chlamydia (CT) and gonorrhoea (NG) infections in all STI contacts to 

provide evidence as to whether antibiotic treatment can be delayed until test results are 

known.  
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External stakeholders  

As data were to be extracted from the ACCESS project data system, I completed a specific 

ACCESS concept sheet as approval was needed by the ACCESS stakeholder board. Performing 

data analysis by unique patients would be complex as there would be multiple records with 

differing results. Therefore I performed the analysis by measuring person-visits to allow an 

assessment of trends over time. As a result, I enlisted the help of Professor Handan Wand, 

biostatistician at the Kirby Institute to assist with more complex analyses. 

 

Lessons learnt in the field  

Developing a research analysis plan and concept sheet was integral in helping me 

conceptualise what outcomes were of importance for clinical practice. As a result of 

undertaking this project, I believe my statistical and coding skills have improved considerably 

and I have used these skills to work on other projects associated with this service and the field 

of sexual health. 

 

Public health impact  

The emerging global problem of rising antimicrobial resistance associated with specific 

antibiotics used for the treatment of chlamydia and gonorrhoea is an important public health 

issue. While treating STI contacts is a crucial component to prevent STI transmission, both 

publicly funded sexual health services and primary health care services need to consider 

whether immediate treatment of contacts is necessary, depending on the setting, clinical 

presentation, and patient access to healthcare. Several services have already made the 

decision at a local level to await results before treating. This project provided evidence to 

assist in decision making for our service, RPA Sexual Health. Specifically, we would use the 
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evidence to decide if we would continue to empirically treat STI contacts for CT and NG or 

adopt a test-and-wait approach for stable clients who are likely to re-attend for treatment if 

their result is positive.  

 

Acknowledgements 

I wish to acknowledge my supervisors. Professor David Templeton, my field supervisor, for his 

research expertise in devising the project concept and his encouragement to maintain a high 

standard in delivering the final version of this chapter. Dr Emma Field, my ANU supervisor, for 

giving feedback and keeping me on track and to Associate Professor Stephen Lambert, who 

has taken over as my ANU supervisor, for giving invaluable constructive advice in bringing this 

project to its conclusion.  

  



83 

Abstract 

Introduction  

Rates of genital Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG) infections 

continue to increase annually among high risk populations, including gay and bisexual men 

(GBM) and sexually active people younger than 30 years of age. A key initiative to minimise 

sexually transmissible infection (STI) transmission is to treat all sexual contacts on first 

presentation, before results are known. However, with rising antimicrobial resistance 

specifically associated with antibiotics used for the treatment of common STI infections the 

risks of this approach need to be considered with respect to identified benefits. With this 

study, I aimed to assess positivity for CT and NG over time among patients who attend as an 

STI contact. Results will be used to determine if guidelines recommending immediate 

treatment of contacts at first presentation are warranted.  

 

Methods 

We conducted a retrospective cohort study using de-identified patient demographic and STI 

data from 01 January 2013 to 31 December 2017. Data from 19 publicly funded services across 

Australia were extracted from the Australian Collaboration for Coordinated Enhanced Sentinel 

Surveillance (ACCESS) project database. Multivariate logistic regression repeated measures 

analysis using generalised estimating equations (GEEs) were used to assess risk factors 

associated with CT and NG positivity for STI contacts. A GEE assessment was not undertaken 

for individuals with CT/NG coinfection due to low numbers.  
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Results 

There were 30,145 episodes of care where STI contact was the reason for attendance. Median 

age of male contacts was 30 years (IQR: 25–37) and female contacts was 25 years (IQR: 22–

30). There were 7,716 positive chlamydia tests (19.0%) with highest positivity among females 

(34.2%) compared to males (23.2%, p<0.001). A higher proportion of heterosexual males (HM) 

tested positive for CT (33.5%) compared with GBM (20.3%, p<0.001). CT infection was 

significantly associated with contacts aged <20 years, HM contacts, and living in inner regional, 

outer regional and remote areas.  

 

Overall, there were 3,569 positive gonorrhoea tests (11.8%), with diagnosis most common in 

GBM (16.6%) compared to HM (2.4%, p<0.001). NG Infection was significantly associated with 

GBM sexual orientation, current injecting drug use (IDU), being HIV positive, and symptomatic 

at initial presentation (Table 4.) 

 

Conclusion 

The majority of CT and NG contacts presenting to sexual health clinics tested negative, 

suggesting that immediate treatment of contacts may not be warranted, depending on the 

setting. Consideration should be given to a test-and-wait approach, depending on the 

availability of rapid results and the likelihood of individuals returning for prompt treatment. 

However, there are significant differences in positivity by gender, sexual orientation, and 

region, therefore implementing a test-and-wait process should be a practice adopted at the 

local level and potentially only relevant to urban centres. Further research is recommended 

to assess completeness of treatment among contacts once a test-and-wait approach has been 

operationalised across urban centres.   
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Introduction 

With ongoing high rates of Chlamydia trachomatis (CT)  and Neisseria gonorrhoeae  (NG) 

infection in at-risk populations in Australia, including gay and bisexual men (GBM) and young 

people aged 15–29 years there are long established public health initiatives considered vital 

for the reduction and control of these two infections (1, 2). One of the key control measures 

is to test and immediately treat all sexual partners of anyone with a treatable sexually 

transmissible infection (STI), before their laboratory results are known, to reduce disease 

transmission and minimise complications (2). However, this strategy means a proportion of 

sexual contacts will have received antibiotics unnecessarily as they may not be infected.  

 

The global threat of emerging patterns of antimicrobial resistance has the potential to lead to 

these infections being difficult-to-treat, with strains of N. gonorrhoeae already multi-drug 

resistant (3,4). Gonorrhoea resistance to recommended treatments has long been of public 

health importance, with many countries using dual therapy consisting of azithromycin and 

ceftriaxone as first line treatment. This combination is considered the most effective 

treatment against the majority of gonococcal strains (5, 6). Given increasing azithromycin 

resistance and reported cases of ceftriaxone resistance, this treatment may no longer be as 

effective in the future, with very few reliable options to replace it (5). In response to this, in 

2018 the World Health Organization (WHO) listed N. gonorrhoeae as a priority pathogen in 

terms of new antibiotic research and development into new antibiotics (5, 6). Further, some 

international guidelines have recently been updated to recommend using ceftriaxone 1g only 

as first line treatment for uncomplicated gonorrhoea infection, or alternatively using 

ciprofloxacin if susceptibility is known, to reduce use of ceftriaxone (7).  
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The Australian Gonococcal Surveillance Programme (AGSP) is funded federally, and was set 

up in 1981 to laboratory test clinical isolates of N. gonorrhoeae received from states and 

territories (8). The role of AGSP is to closely monitor antibiotic susceptibility by testing 

specimens from urban, rural and remote settings (8). The Australian Gonococcal Surveillance 

Programme Annual Report, 2017, documented increasing azithromycin resistance, reaching 

9.3% that year compared to 1.3% in 2012 (8). Additionally, the report highlighted the 

detection of two cases of ceftriaxone resistant gonorrhoea; not previously detected in 

Australia (8).  

 

While antimicrobial resistance has been associated with chlamydial infection, it is uncommon 

to perform antibiotic susceptibility testing at the time of diagnosis and treatment (9, 10). The 

continuing presence of chlamydia infection following treatment is common and while most 

likely due to re-exposure; it is probable that in some cases treatment failure, due to increasing 

macrolide resistance (azithromycin), has occurred. For example, in a 2005 US study of females 

treated for chlamydia, 8% of those reporting no sexual activity post treatment had a repeat 

positive test (11). 

 

There is also increasing evidence of azithromycin resistance in M. genitalium (MG), which 

presents with similar symptoms to chlamydia. The previously recommended first line 

treatment for MG (azithromycin 1g) is no longer considered efficacious due to the global 

development of macrolide resistant mutations. This has resulted in both global and national 

guidelines changing to a higher azithromycin dosage for macrolide sensitive strains to 

maintain efficacy (12, 13, 14, 15, 16).  

 



87 

Current national guidelines continue to recommend treating all sexual contacts of infected 

individuals immediately (2, 14). However with increasing macrolide resistance for MG 

infection, a test-and-wait approach has already been adopted for contacts of this infection as 

most laboratories have the capacity to run a prompt resistance assay test, allowing for more 

targeted treatment (14, 15). Since 2017, several Sydney based sexual health centres have 

already implemented a test-and-wait approach for contacts of chlamydia and gonorrhoea 

based on research showing low positivity results for both CT and NG among contact attendees. 

For example in 2015, one large urban centre conducted a retrospective analysis of GBM NG 

contacts which showed 34% NG positivity (17) and an audit conducted in 2017 at another 

Sydney urban centre, primarily seeing GBM population, showed that 75% of STI contacts 

tested negative and were therefore treated unnecessarily for CT, NG, or MG (17), as a result 

both centres have introduced a test-and-wait approach for STI contacts.  

 

Treating contacts immediately was in part due to laboratory results traditionally taking up to 

seven days to return to health services. Results are now available within 24–48 hours in urban 

areas, as specimens are batched and sent several times a day to onsite and nearby pathology 

services. This provides an opportunity to introduce a change to test-and-wait approach as 

there is minimal time lag between day of test and results received, thereby reducing 

unnecessary treatment in those who test negative. 

 

With this study I aimed to describe the positivity for CT and NG infections and assess trends 

over time among all sexual contacts attending publicly funded sexual health services across 

Australia, to determine whether there is evidence for a change from immediate treatment to 

a test-and-wait approach. It is expected there will be variations in positivity depending on 
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region, gender, age, sexual orientation, and whether symptoms were present when a patient 

attended as an STI contact. This will help inform what STI contact characteristics are associated 

with a positive test and where a test-and-wait approach could potentially be adopted 

depending on the patient and the setting.  
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Methods 

Study setting 

Data for this study were obtained from the Australian Collaboration for Coordinated Enhanced 

Sentinel Surveillance (ACCESS) project database. Local patient information systems used by 

over 120 clinics across Australia provide de-identified demographic, testing, positivity, STI 

management, and behavioural information collected and transferred into the ACCESS 

centralised database. The purpose of this database is to provide a national surveillance system 

for monitoring testing, diagnosis, and management among priority populations attending 

clinics across Australia (19). In total there were 19 publicly funded sexual health services, 

consisting of 39 clinics, included in this study from a variety of urban, inner regional, outer 

regional and remote areas across Australia. Services consisted of one to four clinics under their 

governance (services hereafter will be referred to as clinics). The majority of clinics were 

located in urban areas (83.3%). Clinics where no data were recorded on STI contact as reason 

for attendance or there were inconsistencies with laboratory testing extracted, were excluded 

(n=5) as we were unable to ascertain the reason an individual was tested or whether the 

testing were correct.  

 

Each clinic was coded with a unique number and grouped into district services when applicable 

(e.g. when there was more than one clinic under the auspice of a district). For the analyses by 

region, all clinics were classified as either urban, inner regional, and outer regional and remote 

areas as defined by ACCESS and according to the Australian Bureau of Statistics classification 

of region (20). Three outer regional and remote clinics where testing and result data were 

incomplete, were excluded as further review of data received into the ACCESS database was 

to be undertaken by the ACCESS team at time of Chapter completion (e.g. number of test 
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results were higher than number of tests). Therefore until further investigation can be done, 

these clinics have been excluded from this project.  

 

Study design 

For this retrospective observational cohort study, data were extracted from 1 January 2013 to 

31 December 2017 from the ACCESS database. All episodes of care during this time period 

were used to assess demographic and behavioural characteristics of patients attending clinics 

where STI contact was entered as the reason for attendance. Data were de-identified and in 

line listed format in Microsoft Excel and analysed in Stata 14.1 I/C. Patients were given unique 

anonymous record codes. Men who reported same or both sex orientations were classified 

collectively as gay bisexual men (GBM). Individuals who reported opposite sex orientation only 

were classified as heterosexual. Due to small numbers and limitations of data, females who 

identified same sex orientation and persons who identified as transsexual or non-binary, were 

not included in data extraction received from ACCESS.  

 

An STI contact was identified when the reason for attendance was entered as contact (yes). 

Positive tests for CT or NG infection and CT/NG coinfection were only analysed among patients 

who attended as a contact. STI contacts were analysed by gender, age group, sexual 

orientation, symptoms present, regional setting, HIV status, current sex work, injecting drug 

use, and year. Number of partners and condom use data were excluded due to the paucity of 

data received. The dataset was collapsed by month so that any visit and testing was condensed 

into a single row and not dropped as a duplicate visit. The visit date was the first date the 

patient attended, thus, if the patient was tested and results returned a positive test within the 

next 30 days it was associated with the initial visit.  
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Data analysis 

Positivity was calculated as the number and proportion of tests that were positive during the 

study time period, regardless of anatomical site of test. Bivariate analysis was conducted to 

assess for proportion of positive CT and NG tests and demographic characteristics associated 

with positivity. A multivariate logistic regression repeated measures analysis using generalised 

estimating equations (GEE) were used to assess demographic and risk behaviour 

characteristics, such as sexual preference and symptoms, among patients who presented as 

an STI contact on multiple occasions. Odds Ratios (OR) and 95% confidence intervals were 

calculated using GEE to estimate CT and NG positivity for each contact after accounting for 

within-subject correlation of the data. Gender was excluded on multivariate analysis due to 

correlation with sexual orientation therefore potentially reducing statistical significance. All 

data analyses were performed using Stata 14.1 I/C (StataCorp, College Station, TX, USA).  

 

Ethics 

This study received approval to examine de-identified data under the auspice of the ACCESS 

project which has lead ethics approval from St Vincent’s Hospital, Sydney (08/051).  

Australian National University (ANU) ethics approval was also granted (2018/300) in June 

2018. 

 

  



92 

Results 

Overall episodes of care  

From 1 January 2013 to 31 December 2017, there were 643,911 episodes of care for 248,545 

individuals who attended 39 clinics participating in ACCESS. In total, 5.0% of episodes were 

recorded as contact for attendance reason (32,501/643,911). For all contact episodes, 7.2% 

were not tested for CT or NG (n=2,356) compared to 35.1% of episodes for other reasons 

(n=214,302). Median age of male contacts was 30 years (IQR: 25–37) and female contacts was 

25 years (IQR: 22–30). To assess number and proportion of positive tests among contact 

episodes of care during the study period, all subsequent analyses were based on number of 

episodes where CT and NG tests were done (n=30,145) (flowchart 1).  

Flowchart 1: Episodes of care at clinics participating in ACCESS from 1 January 2013 to 31 

December 2017 

 

 

 

 

 

 

 

 

 

 

 

 

Excluded Contacts not tested 

(n=2,356, 7.2%) 

Episodes of care for contacts 

(n=32,501, 5.0%) 

Episodes of care at clinics participating in ACCESS (n=643,911) 

Analysed: Episodes of care for contacts tested (n=30,145) 

Excluded  

Episodes of care for non-

contacts (n=611,410, 95.0%) 

Overall CT positivity (n=7,716, 

25.6%) 

Overall NG positivity (n=3,569, 

11.8%) 

Overall CT and NG coinfection 

(n=813, 2.7%) 
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STI contact characteristics: chlamydia positivity 

From 1 January 2013 to 31 December 2017 there were 30,145 episodes of care where STI 

contact was a reason for attendance and a CT test was done. Overall there were 7,716 (25.6%) 

CT diagnoses. By gender, the highest proportion of positive tests were among females (34.2%) 

compared to males (23.2%, p<0.001). The highest positivity by age group was in those aged 

younger than 20 years (41.6%), with diagnoses declining in older age groups. Heterosexual 

males (HM) had a higher positivity (33.5%) compared to GBM (20.3%, p<0.001). By 

geographical location, contacts living in outer regional and remote areas, and inner regional 

centres had the highest positivity (36.4% and 32.6%, respectively) compared to urban areas 

at 24.6% (Table 1). 

 

Overall trends in CT positivity by year showed a decline over time (28.0% in 2013 to 24.1% in 

2017). There was also a trend for declining positivity overtime among HM contacts (35.1% in 

2013 to 31.3% in 2017) however this wasn’t statistically significant (p=0.317). Similarly, CT 

diagnoses in GBM showed a slight downward trend over time (22.0% in 2013 to 20.0% in 2017) 

which was not significant (p=0.125). Positivity in females reduced from 35.7% in 2013 to 32.2% 

in 2017 (p=0.039). Similarly, infection decreased in males generally from 25.5% in 2013 to 

22.1% in 2017 (p=0.001).  

 

Overall, contacts reporting symptoms had a higher proportion of CT infection (32.2%) 

compared to those who were asymptomatic at initial presentation at 24.0% (p<0.001). 

Contacts who were HIV positive were less likely to be CT positive (20.6%) compared to HIV 

negative contacts (26.0%, p<0.001). STI contacts identifying as current sex industry worker 
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had lower positivity (19.8%), similarly people reporting injecting drug use (IDU) in the last 12 

months had lower positivity at 21.0% (Table 1).  

 

STI contact characteristics: gonorrhoea positivity  

During the study period there was a total 3,569 NG positive tests (11.8%) out of 30,145 

episodes where STI contact was the reason for attendance. A higher proportion of male 

contacts tested positive at 13.4% compared to females at 6.2%. By age group, highest 

positivity was in those aged 35–39 years at 14.0% and lowest in <20 year age group at 7.7%. 

GBM contacts had a higher proportion of positive tests (16.6%) compared to HM contacts at 

2.4% (p<0.001). By location, there was a higher proportion of positive tests among people 

living in urban areas (12.7%) compared to inner regional and outer regional and remote areas 

(5.3% and 4.1%, respectively) (Table 1).  

 

Overall NG positivity by year showed an increasing trend over time from 9.9% in 2013 to 13.0% 

in 2017. However, yearly trends in gonorrhoea infection remained below 19.0% in GBM 

population (14.3% in 2013 to 17.1% in 2017, p<0.001) and below 3.0% in HM, annually (2.3% 

in 2013 to 2.9% in 2017, p=0.699). Positivity was highest for females in 2016 at 7.8%, however, 

overall remained below 8% (6.1% in 2013 to 6.7% in 2017, p=0.003). In males NG infection 

showed an increase over time (11.1% in 2013 to 14.6% in 2017, p<0.001). 

 

Contacts presenting with symptoms had a higher proportion of positive tests for NG compared 

to those who were asymptomatic (15.8% vs 10.9%, respectively, p<0.001) and those who were 

HIV positive were more likely to be diagnosed with NG than contacts who were HIV negative 

(20.4% vs 11.2% respectively, p<0.001). There was higher NG positivity among contacts 
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reporting sex work (18.7%) in the past 12 months compared to those who didn’t (11.7%) and 

there were more diagnoses among contacts reporting current IDU activity compared to those 

with no history (22.6% vs 11.7%, respectively, p<0.001) (Table1). 

 

STI contact characteristics: chlamydia and gonorrhoea coinfection 

During the study period there were a total of 813 contact episodes of CT and NG coinfection 

(2.7%). By gender, coinfection was highest in males at 3.0% (n=710) compared to females at 

1.6% (n=103). GBM contacts had a higher proportion of coinfection compared to HM contacts 

(3.6% vs 0.8% respectively, p<0.001). There was no significant difference in coinfection by age 

group, with positivity highest among 35–39 years at 3.0% and lowest among those aged 40 

years and older at 2.3%. By geographical location, coinfection was highest in contacts in urban 

areas at 2.8% (n=752) (Table 2).  

 

Trends in coinfection overtime slightly increased (2.5% in 2013 to 3.1% in 2017), however, the 

difference was not statistically significant (p=0.157). Highest coinfection positivity were in 

contacts who were HIV positive, symptomatic at initial presentation, or identified as current 

IDU (6.0%, 4.2%, 6.3%, respectively, p<0.001). Coinfection among current sex workers was not 

significantly increased (p=0.378) (Table 2).  
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Table 1: Demographic and risk factor characteristics for CT and NG positivity, where STI contact was the reason for attendance, from clinics 

participating in ACCESS, 20132017 

Category  Chlamydia positive Gonorrhoea positive 

  n % 95%CI n % 95%CI 

 All patients 7716 25.6 25.1–26.1 3569 11.8 11.5–12.1 

Sex 

 

male 5465 23.2 22.7–23.7 3162 13.4 13.0–13.9 

female 2251 34.2 33.1–35.4 407 6.2 5.7–6.8 

Age group 

(years) 

<20 669 41.6 39.2–44.1 122 7.6 6.3–9.0 

20–24 2171 32.9 31.7–34.0 681 10.3 9.6–11.1 

25–29 2290 27.9 27.0–28.9 990 12.1 11.4–12.8 

30–34 1253 22.2 21.1–23.3 745 13.2 12.4–14.1 

35–39 548 18.0 16.6–19.4 428 14.0 12.8–15.3 

40+ 785 15.6 14.6–16.7 603 12.0 11.1–13.0 

Sexual orien-

tation* 

GBM 3709 20.3 19.7–20.9 3029 16.6 16.0–17.1 

 HM 1618 33.5 32.1–34.8 117 2.4 2.0–2.9 
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Location Urban 6607 24.6 24.1–25.1 3413 12.7 12.3–13.1 

 Inner regional 626 32.6 30.5–34.8 102 5.3 4.4–6.4 

 Outer 

region/remote 

483 36.4 33.8–39.1 54 4.1 3.1–5.3 

Year 2013 1297 28.0 26.7–29.4 456 9.9 9.0–10.8 

 2014 1462 27.3 26.1–28.5 561 10.5 9.7–11.3 

 2015 1464 25.4 24.2–26.5 740 12.8 12.0-13.8 

 2016 1640 24.5 23.5–25.6 813 12.2 11.4–13.0 

 2017 1853 24.1 23.1–25.0 999 13.0 12.2–13.8 

HIV positive  No 7282 26.0 25.5–26.5 3139 11.2 10.9–11.6 

Yes 434 20.6 19.0–22.4 430 20.4 18.9–22.2 

Symptoms  No  5777 24.0 23.4–24.5 2615 10.8 10.5–11.2 

 Yes 1939 32.2 31.0–33.4 954 15.8 15.0–16.8 

Sex worker  No 7575 25.7 25.2–26.2 3456 11.8 11.3–12.1 

 Yes 141 19.8 17.0–22.9 133 18.7 15.9–21.7 
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Current IDU** No  7283 25.6 25.1-26.1 3314 11.7 11.3–12.0 

 Yes 195 21.0 18.5–23.8 209 22.6 19.9–25.4 

*missing data as sexual orientation unknown: For CT infection, n=138 (GBM=3709/5465; HM=1618/5465). For NG infection, n=16 (GBM=3029/3569, HM=117/3569) 

**missing data as IDU status unknown: For CT infection, n=238. For NG infection, n=46.  
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Table 2: Demographic and risk factor characteristics for CT and NG coinfection, where STI contact was the reason for attendance, from clinics 

participating in ACCESS, 20132017 

Category  Chlamydia and Gonorrhoea coinfection   

  n % 95%CI p- value  

 All patients 813 2.7 2.5–2.9 <0.001 

Sex 

 

male 710 3.0 2.8–3.2  

female 103 1.6 1.3–1.9 <0.001 

Age group (years) <20 45 2.8 2.0–3.7  

20–24 163 2.5 2.1–2.9  

25–29 232 2.8 2.5–3.2  

30–34 165 2.9 2.5–3.4  

35–39 94 3.0 2.5–3.8  

40+ 114 2.3 1.9–2.7  

Sexual orientation GBM 666 3.6 3.4–4.0 <0.001 

 HM 44 0.8 0.6–1.1  

Location Urban 752 2.8 2.6–3.0 0.009 
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 Inner regional 34 1.8 1.2–2.5  

 Outer region/remote 27 2.0 1.3–3.0  

Year 2013 115 2.5 2.1–3.0 0.157 

 2014 136 2.5 2.1–3.0  

 2015 155 2.7 2.3–3.1  

 2016 169 2.5 2.2–2.9  

 2017 238 3.1 2.7–3.5  

HIV positive  No 688 2.5 2.3–2.6 <0.001 

Yes 125 6.0 5.0–7.0  

Symptoms  No  558 2.3 2.1–2.5 <0.001 

 Yes 255 4.2 3.7–4.8  

Sex worker  No 790 2.7 2.5–2.9 0.378 

 Yes 23 3.2 2.1–4.8  

Current IDU* No  738 2.6 2.4–2.8 <0.001 

 Yes 58 6.3 4.8–8.0  

*missing data as IDU status unknown (n=17)  
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Generalised estimating equation analysis of STI contacts testing positive for CT 

A generalised estimating equation model was used to assess risk factors associated with 

individual STI contacts attending clinics on repeated occasions and testing positive for CT. On 

multivariate analysis, current sex work and IDU history were no longer significant in the 

adjusted repeated measures model. Gender was not included in multivariate model due to 

correlation with sexual orientation, potentially impacting on statistical significance. 

 

The odds of contacts aged less than 20 years testing positive were 2.5 times higher followed 

by those aged 20–24 years at 2 times higher compared to older age groups (Table 3). The odds 

of HM contacts testing positive remained significant compared to GBM contacts (aOR: 1.72, 

95% CI: 1.60–2.00, p<0.001). The odds of STI contacts testing positive and living in inner 

regional, outer regional and remote areas were nearly 1.5 times higher compared to those 

living in urban areas (p<0.001). The odds of contacts testing positive decreased overtime, 

however the findings were not significant (Table 3). 

 

On adjusted odds, HIV positive contacts were nearly 1.2 times likely to test positive for CT 

compared to HIV negative contacts (p=0.005). The odds of contacts presenting with 

symptoms at initial presentation was over 1.5 times higher than asymptomatic contacts 

(Table 3).  
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Table 3: Generalised Estimating Equation (GEE): population averaged model for CT positivity 

among STI contacts tested for CT from 2013 to 2017 

 CT positivity among STI contacts tested for CT 

 Unadjusted OR 

(95% CI) 

p-value Adjusted OR 

(95% CI) 

p-value 

Sex 

Male 

Female 

 

Reference 

1.72 (1.62–1.82) 

 

 

<0.001 

 

– 

 

– 

Age group 

<20 

20-24 

25-29 

30-34 

35-39 

≥40 

 

 

3.86 (3.42–4.40) 

2.70 (2.44–2.95) 

2.11 (1.92–2.32) 

1.56 (1.40–1.72) 

1.20 (1.06–1.35) 

Reference 

 

<0.001* 

 

2.54 (2.12–3.03) 

2.05 (1.84–2.30) 

1.79 (1.60–1.98) 

1.43 (1.28–1.60) 

1.16 (1.02–1.32) 

Reference 

 

<0.001* 

Sexual orientation 

GBM 

Hetero male 

 

Reference 

1.98 (1.84–2.12) 

 

 

<0.001 

 

Reference 

1.72 (1.60–2.00) 

 

 

<0.001 

Rural  

Urban 

Inner regional 

Outer 

region/remote 

 

Reference 

1.48 (1.34–1.65) 

1.75 (1.57–2.00) 

 

 

<0.001* 

 

 

Reference 

1.36 (1.19–1.55) 

1.30 (1.06–1.60) 

 

 

<0.001* 
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Year  

2013 

2014 

2015 

2016 

2017 

 

Reference 

0.97 (0.88–1.60) 

0.87 (0.80–0.95) 

0.84 (0.76–0.91) 

0.82 (0.75–0.89) 

 

 

<0.001* 

 

 

Reference 

0.94 (0.84–1.53) 

0.90 (0.81–1.01) 

0.87 (0.79–1.04) 

0.88 (0.80–1.03) 

 

 

0.005* 

HIV positive 

No 

Yes 

 

Reference  

0.73 (0.66–0.83) 

 

 

<0.001 

 

Reference  

1.19 (1.05–1.34) 

 

 

0.005 

Symptoms 

No 

Yes 

 

Reference 

1.50 (1.40–1.60) 

 

 

<0.001 

 

Reference 

1.57 (1.45–1.69) 

 

 

<0.001 

Current sex work  

No 

Yes 

 

Reference 

0.71 (0.59–0.85) 

 

 

<0.001 

 

– 

 

– 

Current IDU  

No 

Yes 

 

Reference 

0.78 (0.67–0.92) 

 

 

0.003 

 

– 

 

– 

*Overall p-value 
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Generalised estimating equation analysis of STI contacts testing positive for NG  

A generalised estimating equation model was used to assess for risk factors associated with 

individual STI contacts attending clinics on repeated occasions and positive for NG. Similar to 

CT infection gender was not included in multivariate model and contacts reporting current 

sex work were not statistically significant in risk association and NG positivity on multivariate 

model.  

 

On adjusted odds ratio, contacts aged 20–24 and 30–34 years were nearly 1.5 times higher in 

testing positive compared to those aged 40 years and older (p<0.001). GBM contacts 

remained significantly associated with testing positive for NG in comparison to HM contacts 

(aOR 8.17, 95% CI: 6.69–9.88, p<0.001). On multivariate analysis the odds of contacts testing 

positive and living in inner regional and outer regional and remote areas were lower than 

those living in urban area. The odds of contacts testing positive for NG were highest in 2015 

(aOR 1.38, 95% CI: 1.20–1.58) (Table 4).  

 

The odds of HIV positive contacts testing positive was nearly 1.5 times higher than contacts 

who were HIV negative (aOR 1.47, 95% CI:1.30–1.67). The odds of STI contacts presenting 

with symptoms were also associated with NG positivity as were contacts reporting current 

IDU (aOR 1.63, 95% CI: 1.36–1.96, p<0.001) (Table 4).  
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Table 4: Generalised Estimating Equation (GEE): population averaged model for NG positivity 

among STI contacts tested for NG from 2013 to 2017 

 NG positivity among STI contacts tested for CT 

 Unadjusted OR (95% 

CI) 

p-value Adjusted OR (95% 

CI) 

p-value 

Sex 

Female 

Male 

 

Reference 

2.27 (2.03–2.51) 

 

 

<0.001 

 

– 

 

– 

Age group 

<20 

20-24 

25-29 

30-34 

35-39 

40+ 

 

0.60 (0.50–0.74) 

0.81 (0.72–0.92) 

0.96 (0.86–1.08) 

1.07 (0.95–1.20) 

1.15 (1.05–1.32) 

Reference 

 

<0.001* 

 

 

1.30 (1.00–1.70) 

1.54 (1.35–1.75) 

1.57 (1.40–1.79) 

1.38 (1.22–1.57) 

1.23 (1.07–1.43) 

Reference 

 

<0.001* 

 

 

Sexual preference 

Hetero male 

GBM 

 

Reference 

7.85 (6.49–9.40) 

 

 

<0.001 

 

Reference 

8.17 (6.69–9.88) 

 

 

<0.001 

Rural  

Urban 

Inner regional 

Outer 

region/remote 

 

 

Reference 

0.40 (0.32–0.50) 

0.31 (0.24–0.41) 

 

 

<0.001* 

 

Reference 

0.33 (0.25–0.43) 

0.36 (0.21–0.63) 

 

 

<0.001* 
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Year 

2013 

2014 

2015 

2016 

2017 

 

Reference 

1.06 (0.93–1.22) 

1.34 (1.17–1.51) 

1.25 (1.09–1.40) 

1.35 (1.20–1.52) 

 

 

<0.001* 

 

Reference 

1.09 (0.94–1.26) 

1.38 (1.20–1.58) 

1.15 (1.01–1.32) 

1.20 (1.05–1.36) 

 

 

0.024* 

HIV positive 

No 

Yes 

 

Reference  

2.08 (1.84–2.34) 

 

 

<0.001 

 

Reference  

1.47 (1.30–1.67) 

 

 

<0.001 

Symptoms 

No 

Yes 

 

Reference 

1.56 (1.43–1.70) 

 

 

<0.001 

 

Reference 

1.59 (1.43–1.73) 

 

 

<0.001 

Sex work  

No 

Yes 

 

Reference 

1.70 (1.39–2.08) 

 

 

<0.001 

 

– 

 

 

– 

Current IDU  

No 

Yes 

 

Reference 

2.25 (1.90–2.67) 

 

 

<0.001 

 

 

1.63 (1.36–1.96) 

 

 

<0.001 

*Overall p-value  
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Discussion  

Findings from this study show that fewer than one third of all individuals attending sexual 

health clinics as an STI contact tested positive for CT and NG infections. Similar to other 

studies of positivity among STI contacts, we found CT infection was highest among female 

contacts compared to males and HM contacts compared to GBM (21). This study showed that 

gender was a risk factor for positivity on bivariate analysis; however, gender was not included 

in the multivariate model due to the study preference to retain sexual orientation when 

assessing for risk characteristics. HM contacts were more likely to be diagnosed with CT 

compared to GBM, and again this finding was reflected in other studies (21, 22). The study 

results also showed that CT positivity was significantly associated with younger age groups, 

which was also supported in other studies that have shown a significant association with CT 

infection and younger age (21,23). 

 

Being a contact with symptoms at initial presentation was found to be a significant risk factor 

for CT infection; however, we are unable to ascertain whether individual symptoms at the 

initial visit were associated with the infection diagnosed due to limitations with the data. STI 

guidelines recommend that anyone presenting with symptoms are managed and treated 

depending on the nature of their symptoms, which may differ from the infection they are 

diagnosed with (14). 

 

A further risk factor for CT infection was for STI contacts living in inner regional and outer 

regional and remote areas. Our results may be underestimating the positivity among contacts 

living in these regions as our data were limited to specialised sexual health clinics and the 

numbers of individuals attending specialised clinics in rural settings are low. This could be 
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attributed to the majority of patients attending general practice services for management, 

where clinicians may not be aware of specific STI testing and treatment (24, 25) or the 

likelihood that men are less likely to seek out healthcare in these settings if symptoms are not 

present (26).  

 

We also found a different pattern in demographic characteristics and behavioural risk 

associated with NG infection compared to CT diagnosis. Males were two times more likely to 

test positive for NG compared to females, however, gender was not included in the 

multivariate model as the study preference was to retain sexual orientation when assessing 

for risk characteristics. The most significant risk factor for NG infection was contacts 

identifying as GBM who were nearly 9 times more likely to test positive in comparison to HM. 

Other significant risk characteristics associated with NG diagnosis were contacts that were 

HIV positive, attending with symptoms present or a recent history of injecting drug use. Unlike 

CT infection, contacts living in urban areas were more likely to test positive which could 

potentially be due to a higher density of GBM, HIV positive, and IDU populations living in these 

settings. Although being aged younger than 20 years was a significant risk factor for CT 

infection; NG infection was strongly associated with contacts aged 20 to 29 years, which is 

reflected in national surveillance data (1).  

 

In the light of ever increasing antimicrobial resistance, our findings suggest that immediate 

treatment of contacts for these infections may no longer be the optimal choice. In early 2019, 

the British Association for Sexual Health and HIV are recommending asymptomatic NG 

contacts are treated only if they test positive (7). However, their adoption of a test-and-wait 

method has been limited to 14 days or more since the contact was exposed or alternatively 
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considering repeat testing at 2 weeks instead of immediate treatment (7). Other international 

guidelines for the management of gonorrhoea are under review or have retained treating all 

contacts immediately at first presentation (27, 28).  

 

Similarly, it is recommended by the British Association for Sexual Health and HIV to test 

asymptomatic CT contacts and wait for results (29). There is also a shift away from using 

azithromycin 1g stat dose as first line treatment for contacts diagnosed with CT and a 

transition towards treating all CT infection with doxycycline (29). As of March 2018, the 

Australian STI Management Guidelines are recommending that all rectal CT infections are 

treated with doxycycline and the guidelines are now including doxycycline as a treatment 

option for uncomplicated genital and pharyngeal infection (30). One of the drivers of this 

change is the emerging issue of MG macrolide resistance with several studies showing 

coinfection rates with CT as high as 25% (29, 31).  

 

There are few studies that focus on STI contacts and risk factors associated with NG diagnosis. 

One study of NG contacts focused on GBM only, showing that a high proportion of contacts 

were positive, which supported guideline recommendations for immediate treatment at first 

presentation (32). The finding that identifying as GBM was a significant risk factor for NG is 

expected as the highest notification rates across Australia are diagnosed in this population, 

regardless of the reason for attending health care services (1).  

 

There are several limitations with this study. Firstly, with the initial data received from 

ACCESS, we were unable to identify whether an individual had presented as a contact for a 

specific infection as contact for CT or NG was not included in reason for attendance. As a 
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result, I plan to do further analysis in the future by linking treatment data to contact as a 

reason for attendance in order to establish if they were exposed to chlamydia or gonorrhoea 

infection. However, several large urban clinics will be excluded as no treatment data were 

available for the study period as treatment information was collected using paper files only. 

Furthermore, several clinics participating in ACCESS were excluded from the analysis as data 

were not collected on STI contact as a reason for attendance.  

 

Secondly, we were unable to include several risk factors that have been associated with CT or 

NG infection in other studies, such as number of partners, sex with partners from high 

prevalence settings, and condom use (33, 34, 35). Analysis of these risk factors in association 

with contacts testing positive were not included due to the high proportion of missing data. 

The study only assessed overall proportion of positive CT and NG tests as anatomical sites 

were not included in data extraction, however, we do not see this as a limitation as the 

purpose of this study was to assess overall positivity for these infections, regardless of site of 

infection. However, further analysis may be conducted in the future to include testing by 

anatomical site which could potentially further inform on risk factors associated with STI 

contacts being diagnosed with CT or NG infection.  

 

In addition, we are unable to ascertain why CT and NG testing was not done for a small 

proportion of contact episodes of care (7%). However, we can surmise there are several 

possibilities for missing tests, such as pathology not linked to ACCESS database, referrals from 

general practitioners for treatment as testing already completed by external providers not 

associated with specialised clinics, or contact incorrectly marked as a reason for attendance.  
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This study was to assess positivity by episodes of care rather than unique patients to assess 

prevalence, for chlamydia and gonorrhoea among contacts attending publicly funded sexual 

health services. However, our intention is to assess positivity one year post implementation 

of the test-and-wait approach at RPA sexual health service. A further assessment could be 

made to see if it is possible to identify prevalence thresholds of infection in contacts where 

such an approach could be efficiently introduced into other services, or whether this 

approach could be modified in our service. 
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Conclusion  

With overall positivity less than one third of all contacts attending clinics, a test-and-wait 

approach is feasible to adopt with the intention to reduce antibiotic use. Considerations for 

changing would be dependent on several factors, such as rapid results turnaround, and the 

likelihood of individuals returning for prompt treatment and willingness to abstain from 

sexual intercourse until results are known. These findings should be viewed in the context of 

the population and where individuals were tested as these results may not be generalizable 

to all STI contacts presenting to primary health care services or specialised services and 

testing positive for either CT or NG, as there were significant differences in gender, sexual 

preference and urban, inner regional and outer regional and remote settings.  

 

Treating STI contacts for these infections remains an important public health practice, 

depending on the situation. Given the difficulty accessing specialised services in inner regional 

and outer regional and remote areas, combined with longer results turnaround leading to 

delays in treatment, routine treatment on first presentation of contacts remains justified in 

these settings (31, 36, 1). However, increasing antimicrobial resistance to the common 

antibiotics used to treat chlamydia and gonorrhoea is a major public health threat to this 

sector. Specialist services need to explore options to reduce the use of these medications that 

do not compromise optimal health outcomes for individual patients attending the service.  

 

Overall findings from this study provide evidence to support adopting a test-and-wait-

approach in certain situations and dependent on the setting, such as urban centres. Many 

urban centres across Australia have already moved to a test-and-wait approach to mitigate 

unnecessary use of these medications.  
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Further operational research is warranted to assess the completeness of treatment of 

contacts that test positive for chlamydia and or gonorrhoea infection among services who 

implement a test-and-wait approach. This study also highlights future opportunities for 

research into contacts for these infections, for example, contacts using PrEP compared to 

those who don’t, to assess if there is significantly higher positivity among this population, 

therefore, treating immediately at first presentation would remain the preferred option to 

reduce the risk of chlamydia and gonorrhoea transmission.  
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Appendix 1: Information for clients who are contacts of chlamydia or 

gonorrhoea infection 

The following pamphlet was developed for clinic attendees who presented as a contact for 

chlamydia or gonorrhoea to inform them of a change in clinical practice based on the findings 

from this study. The pamphlet was reviewed by the RPA sexual health consumer reference 

group for acceptability by consumers attending the service. Subsequent changes were made 

to the design and content based on their recommendations.  

  



121 
 

1. Front and back of pamphlet 
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2. Inside of pamphlet  
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Chapter 5: Evaluation of an internal 

system for HIV surveillance and 

response at a busy publicly funded 

sexual health service. 
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Prologue 

MAE requirements  

This paper fulfils the project requirement for evaluating a surveillance system that is relevant 

to my MAE placement. The following chapter describes the surveillance process for new 

human immunodeficiency virus (HIV) diagnoses managed by Royal Prince Alfred (RPA) Sexual 

Health Service and the management and use of internal surveillance data for patient care and 

reporting. For the purpose of this chapter, I have undertaken an evaluation of the system to 

assess data quality for new HIV diagnoses and ongoing surveillance mechanisms for people 

living with HIV attending the service. Outputs from this system include providing key HIV data 

to the NSW Ministry of Health.  

 

My role  

I’m currently employed as a clinical nurse consultant for RPA Sexual Health, a publicly funded 

sexual health service, based in Camperdown, NSW. The service, henceforth referred to as 

clinic, comes under the auspice of community health, Sydney local health district (SLHD). The 

clinic sees a high volume of priority high risk populations for HIV, sexually transmissible 

infections (STI), and other blood borne viruses (BBV). My role is to lead by example in the 

provision of clinical expertise in this field and to ensure all clinicians are following guidelines 

for specific presentation and disease management that are evidenced based. 

 

Internal stakeholders 

Professor David Templeton and Dr Fiona Fargie provided expert guidance in the development 

of this project with Dr Fargie taking a role in reviewing ongoing progress and taking part in 

the evaluation by being interviewed. Clinic medical officers were interviewed as key 
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stakeholders: they are the main source for entering data that is extracted for surveillance 

reporting. While registered nurses see a high volume of HIV patients attending the service, 

they rarely enter data relevant for reporting or see a new HIV diagnosis at the initial visit.  

 

External stakeholders 

The HIV and AIDS related programs (HARP) unit is an external stakeholder, funded by the NSW 

Ministry of Health, with units located in all NSW Health districts. Their key role is to support 

district health services in working towards targets set in the NSW HIV Strategy (2015–2020) 

to virtually eliminate HIV by 2020. The HARP data manager for the SLHD is responsible for 

extracting quarterly HIV surveillance on the number of HIV patients currently on antiretroviral 

treatment (ART) which is a measurable indicator for assessing the health district’s progression 

towards HIV elimination by 2020. SHIP is an information management system which has been 

developed for use in NSW publicly funded sexual health services as their unique electronic 

patient record. The HARP manager extracts antiretroviral treatment (ART) information from 

the SHIP reports access database which is separate to the SHIP information management 

system. The data manager, Huaying Yang, was interviewed as part of this evaluation and Shih-

Chi Kao, acting HARP manager, was also consulted regarding the projects overall objectives.  

 

This project will exclude quarterly reporting process for HIV testing as the purpose of this 

project is to evaluate HIV diagnosis and management surveillance of patients living with HIV 

and attending the clinic.  
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Lessons learnt in the field  

I took the lead on every aspect of this project by developing the concept sheet, research 

analysis plan, semi-structured interview guide, and all quantitative analyses required for the 

project. This evaluation enhanced my capacity in understanding the mechanisms for 

surveillance reporting, data extraction, and the potential for linking core data to HIV 

surveillance reporting to improve efficiency of the reporting process. The project has 

highlighted the need for greater consistency in data collection and the importance of 

completing mandatory fields. Prior to this project, the relevance of such fields was not 

emphasised to new medical officers starting annually at the clinic. As a result, a key 

recommendation is to develop standardised SHIP training for all new practitioners and 

conduct regular clinical audits to assess completeness, timeliness, and accuracy of the data 

collected for HIV management. 

 

Public health impact  

The quality of surveillance data for reporting trends in new HIV diagnoses and ongoing 

management of people living with HIV in NSW is required to ensure the correct information 

is disseminated at the district level, jurisdictional and national level. Surveillance data shape 

decision making and distribution of resources depending on where the need arises.  
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Abstract 

Introduction  

Human immunodeficiency virus (HIV) when it infects humans weakens the immune system 

leading to a person being vulnerable to opportunistic infections and cancers if they remain 

undiagnosed. The innovative development in highly active antiretroviral treatment (ART) has 

led to HIV becoming a manageable chronic condition and to the possibility of disease 

elimination. NSW Health has adopted HIV elimination targets based on Joint United Nations 

Program on HIV/AIDS (UNAIDS) recommendations for reducing HIV incidence. This evaluation 

will focus on the completeness, simplicity, timeliness and accuracy of the RPA Sexual Health 

Service internal HIV surveillance mechanisms for HIV management, reporting to NSW Health 

and the process for HIV surveillance feedback on progress towards reducing HIV incidence 

over time.  

 

Methods 

The evaluation study period was from 1 July 2018 to the 30 June 2019. I describe the internal 

systems for HIV surveillance and response and the clinic electronic patient record (eMR) used 

to collect data necessary for HIV surveillance reporting. Semi-structured interviews were 

conducted key stakeholders, with a specific focus to assess clinician perceptions on HIV 

internal surveillance processes. All HIV patient data were analysed in Stata 14.1 I/C. Further 

analysis was performed to assess completeness of the SHIP HIV registration module 

developed on the eMR used by the clinic.  
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Results 

Overall there were a total of 292 HIV patients managed by the clinic within the study period. 

Patients were predominately male (93.8%). Gay or bisexual men represented 89.0% of HIV 

patients attending the clinic. Of all patients, 99.7% were on ART and 50% had started 

treatment within a 6-week period after diagnosis. Analysis of the HIV registration module 

showed completeness was ~50%. During interviews, several medical officers (MOs) stated 

that the paper-based system for notification and enhanced surveillance was slow and time 

consuming. MOs felt that data collected were complete and accurate but identified the time 

taken to complete the reports was a limitation of the system. All data queries on reports were 

managed by the district public health unit (PHU). The HIV ART indicator report was simple, 

timely and easy to use with data accuracy checked by a second user. 

 

Discussion 

Overall the evaluation highlighted gaps in some components of internal HIV surveillance 

mechanisms and feedback received directly relating to the clinic. Recommendations included 

investigating the development of an electronic notification form directly linked to diagnosis 

and an electronic template including all enhanced surveillance variables used for quarterly 

surveillance reporting instead of individual paper reports. Further recommendations for 

improving our internal surveillance mechanisms were to align data collected in the HIV 

registration module on the clinic eMR to NSW Health reporting requirements. Feedback on 

clinic performance could be improved by establishing a quarterly session at the monthly clinic 

meeting. 
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Conclusion 

There is scope for improving the current systems for HIV surveillance within our service. This 

review has highlighted that current systems could be slow and time consuming and that clinic 

end users were not receiving surveillance information in a uniform and consistent fashion. 

Opportunities for improving the usability and feedback mechanisms may improve data quality 

and timeliness. 
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Introduction 

Human infection with human immunodeficiency virus (HIV) weakens the immune system over 

time by attacking primarily CD4 cells which protect a person from opportunistic infections 

and cancers (1). Transmission can occur when an individual comes in contact with bodily fluids 

containing the virus (1, 2). When a person with HIV remains undiagnosed, the immune system 

continues to weaken over time to a point it is no longer capable of fighting off opportunistic 

infections, thus potentially leading to acquired immune deficiency syndrome (AIDS). 

Individuals may not present with symptomatic HIV until this late stage (2).  

 

Transmission is most typically through sexual contact, blood to blood and vertical 

transmission, as Kelly & Varma state (2), ‘…sexual transmission at the genital mucosa accounts 

for up to 75–85% of cases diagnosed globally’. Cases were first diagnosed in early 1980s, with 

the first Australian AIDS cases diagnosed in 1982 (3, 4). The World Health Organization (WHO) 

estimated there were 37.9 million people living with HIV/AIDS at the end of 2018 (5).  

 

The rapid development and use of highly active antiretroviral treatment (ART) has changed 

the landscape for HIV management and reduced the poor outcomes seen in earlier years, 

with HIV now considered a manageable chronic condition in developed countries (4). 

However, there still remains increased risk of morbidity and mortality among people living 

with this disease most commonly associated with late diagnosis (6). Therefore globally, 

surveillance of new HIV diagnoses, stage of infection, initiation of ART and monitoring the 

number of cases with an undetectable viral load are major public health priorities as 

surveillance systems monitor progress towards United Nations (UN) 2014 targets, aimed at 

reducing total population incidence (7). The UNAIDS targets hypothesised that if 90% of 
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people living with HIV are aware of their diagnosis, 90% are on treatment and 90% maintain 

an undetectable viral load as a result of adherence to treatment, there will be worldwide 

reduction of new cases (8).  

 

In recent years there have been several global studies that have provided evidence to support 

early initiation of anti-retroviral therapy soon after diagnosis to reduce the virus to 

undetectable levels and prevent transmission (9, 10). Therefore, initiating treatment at 

diagnosis or soon after is seen as a primary intervention for progressing towards the 

elimination of HIV (8, 11). In Australia, initiating ART as quickly as possible in patients newly 

diagnosed with HIV is a priority and this is a key measurable indicator for surveillance 

reporting in NSW (11). 

 

Australia has adopted the following targets outlined in national and jurisdictional HIV 

strategies for reducing HIV incidence (11): 

 95% of people living with HIV are aware of their diagnosis 

 95% of people living with HIV, are retained in care 

 95% of people living with are on ART 

 95% of people on ART have a supressed viral load 

 

The NSW HIV Strategy 2016–2020 aims to achieve virtual elimination of HIV in NSW by 2020 

(13). To measure progress towards these targets requires management down at the ground 

level by local clinics as publicly funded sexual health services report on newly diagnosed cases 

at their service individually and provide quarterly surveillance report data to district public 

health units (PHU) and NSW Health on progress towards reaching this goal by 2020.  
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Royal Prince Alfred (RPA) Sexual Health is one of the largest publicly funded clinics in NSW, 

whose clientele are identified as predominately high risk for HIV acquisition and transmission, 

for example, gay and bisexual men with multiple partners and decreasing condom use (11). 

While pre-exposure prophylaxis (PrEP) is promoted to those identifying risk behaviour and is 

seen as the key prevention for HIV (14), there are still sub-populations that are difficult to 

reach with this strategy. For example, the 2018 annual district HIV surveillance data report 

showed an increase in diagnoses among people from culturally and linguistically diverse 

backgrounds, whereas, there was a significant decrease in diagnoses among Australian born 

gay and bisexual men (15).  

 

The Centers for Disease Control and Prevention in the United States define surveillance as 

“…the ongoing, systematic collection, analysis, interpretation, and dissemination of data 

regarding a health-related event for use in public health action to reduce morbidity and 

mortality and to improve health”(16). Surveillance systems are crucial for continual 

monitoring of infectious diseases and non-communicable diseases or environmental issues 

that impact on the health and wellbeing of a population. Surveillance data, including those 

collected at a local level can be used as a key driver for change in public health action, to 

identify changes in patterns of disease and the population they affect and to instigate swift 

response to emerging health problems. The Centers for Disease Control and Prevention (CDC) 

updated their ‘Guidelines for Evaluating Public Health Systems’ in 2001. These guidelines are 

referred to as the best evidenced based guideline for evaluating surveillance systems (17, 18).  
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Diagnosing and management of people living with HIV is a public health priority for this clinic, 

therefore I’ve chosen to review the internal clinic system used for HIV surveillance system 

and response. A core component will be to describe the electronic health information system 

used to collect and extract data for reporting. I will also evaluate the perceptions of end users 

about the current surveillance system, specifically the medical officers (MO) responsible for 

individual HIV care and external reporters who extract surveillance HIV data for the NSW 

Ministry of Health. As stated in the CDC guidelines ‘…the integration of surveillance and health 

information systems...’ is crucial for monitoring disease patterns, leading to informed public 

health planning and a focus for the distribution of targeted resources depending on the 

nature and severity of disease and its impact on populations (18). 

 

This project will prioritise evaluating the consistency in completeness and accuracy of data 

collected for disease surveillance and the simplicity of and timeliness in which data are 

recorded, summarised and fed back at the clinic level. This project gave priority to these core 

attributes outlined in the CDC guidelines. This approach was taken as this is only an interim 

system for collecting HIV notification and ongoing management, and will be changed in future 

once all services migrate to a standardised sexual health electronic medical record across 

NSW. I will also summarise the reporting process to district PHU and NSW Health to establish 

if there are areas within the health information system that can be improved. 
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Methods 

1. The surveillance system 

Using the process described in the CDC guidelines I will describe the elements of the 

surveillance system under review, including the central role of the specialised health 

information program (SHIP) system in electronic data management for the system. This 

evaluation will assess HIV surveillance requirements for initial diagnoses and subsequent 

ongoing monitoring that is mandated by NSW Ministry of Health, what core functions of the 

information management system are used to complete these processes and whether the 

current system meets the needs of the end users responsible for HIV surveillance within the 

clinic. In addition, I’ll assess the surveillance system used by an external stakeholder, who 

reports on a quarterly basis to NSW Health on current number of patients on ART who are 

managed by the clinic and other district specialist HIV services as a whole. 

 

1.1 Information management system 

In this evaluation I will review the structure and the operations of the SHIP system and how 

it contributes to the internal clinic process for HIV monitoring. This will include what 

components of the system are used directly and indirectly for recording newly diagnosed 

patient information that facilitates HIV surveillance and ongoing monitoring. 
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2. Data summary (including data quality) 

Using data extracted from SHIP, I assessed information about HIV patients attending the clinic 

from 1 July 2018 to 30 June 2019. I also evaluated these data using the NSW Ministry of Health 

surveillance indicators (11):  

1. Number and proportion of HIV patients being managed at the service who are newly 

diagnosed 

2. Number and proportion of new diagnoses who have evidence of early stage infection 

3. Number and proportion of new diagnoses with evidence of late stage infection 

4. Proportion of HIV patient on treatment  

5. Proportion of HIV patients where treatment was commenced within 6 weeks of 

diagnosis  

6. Proportion of all HIV patients who are reported to have an undetectable viral load 

 

All HIV patients managed by the clinic were categorised as total of new and existing patients, 

newly diagnosed, newly diagnosed with early stage infection, newly diagnosed with late stage 

infection, on ART, treatment commenced within 6 weeks and proportion with undetectable 

VL. All categories were stratified by gender, age group, sexual orientation and ethnicity. All 

data were extracted from SHIP reporting system in excel format then analysed in Stata 14.1 

I/C. Further analyses were performed to assess completeness of the SHIP HIV registration 

module used to record information on new diagnoses and HIV patients transferred for 

ongoing care from other services to the clinic. Mandatory fields for HIV surveillance reports 

were highlighted in yellow in the module. If some fields were not completed, the module 

remains light yellow on the patient service page, if all mandatory fields are completed; the 

module is green on the patient service page (Flowchart 1).  
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3. Evaluation of system attributes  

Using the framework of the CDC Surveillance evaluation guidelines (18) this evaluation 

focuses on the completeness, simplicity, timeliness and accuracy of the surveillance system 

and the data held for newly diagnosed HIV patients at our clinic, the data required to 

complete a notification, for enhanced surveillance process and for ongoing HIV reporting 

using SHIP. This evaluation will focus on the internal mechanisms and the data process used 

in SHIP for monitoring HIV patients attending the service for ongoing care. A key component 

will be to assess data collected on the HIV registration module to assess whether the system 

maintains a high standard in data quality for accuracy in reporting and to identify if there are 

any gaps in the system or recommendations made to improve surveillance reporting.  

 

3.1 Semi structured interviews with key stakeholders 

A qualitative semi-structured interview was designed for health care providers responsible 

for caring for HIV positive clients at our clinic and who are using SHIP for HIV surveillance and 

response, specifically from MOs allocated to undertake this role and for an external 

stakeholder (HARP data manager) who accesses the data for quarterly HIV indicator reporting 

to NSW Health. 

 

3.2 Developing recommendations 

Following the evaluation, I considered gaps in the current system and formulated 

recommendations which I discussed with clinic staff and the external stakeholder involved in 

the interview process and two key end users from other districts who are involved directly 
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with improving functionality of surveillance systems within their service and the reporting 

requirements to NSW Health.  

 

Ethics statement  

“The ethical aspects of this project have been approved by the ANU HREC under 

protocol 2017/909 Request for waiver of consent for use of data in research for 

Masters in Applied Epidemiology students for ‘Outbreak Investigation and 

‘Surveillance in Public Health’ projects.” 

 

This study evaluation was conducted in reference to the Centers for Disease Control and 

Prevention Updated guidelines for evaluating surveillance systems (18).  
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Results 

1. The surveillance system 

RPA Sexual Health clinic comes under the auspice of Sydney local health district (SLHD). The 

clinic is one of many publicly funded sexual health services located in each NSW health 

district. All publicly funded sexual health services are responsible for passive HIV surveillance 

reporting for newly diagnosed patients and quarterly enhanced surveillance reporting to 

measure NSW Health progress towards eliminating HIV (13). HIV surveillance data from all 

districts are collated by the NSW Ministry of Health into quarterly HIV surveillance reports 

which feedback on HIV surveillance trends in HIV as whole of NSW. At the SLHD level, the PHU 

produces an annual report on district trends in HIV notifications and surveillance overtime 

(15). Annual surveillance data are collected from NSW Health and clinic information 

management systems across all Australian jurisdictions by the Surveillance and Evaluation 

Program for Public Health, the Kirby Institute, based at UNSW, which reports patterns in new 

diagnoses using demographic and behavioural data from across Australia and the Nation’s 

overall progress towards achieving 95% across all measurable targets aimed at reducing HIV 

incidence (12). 

 

RPA Sexual Health clinic is the second largest publicly funded sexual health service in NSW. 

The clinic staff consists of two sexual health specialists (one being the Director), 5 medical 

officers (MO), 10 nurses (including the nursing unit manager and clinical nurse consultant), 2 

counsellors and 3 administration staff. The clinic comes under the broader governance of 

SLHD community health. During the study period, the clinic saw 7625 patient encounters in 

face to face consultation, with most being male (72.8%, n=5553). Both MOs and nurses see 

HIV patients, however, nurses tend to only see established HIV patients for monitoring and 
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are not directly responsible for any HIV surveillance mechanisms. The clinic runs a routine 

monthly multidisciplinary team (MDT) meeting where all new diagnoses are discussed. In 

addition, ad hoc MDT meetings are held, as required, depending on the complex needs of the 

clinic. On average, 30 patients are diagnosed with HIV, annually.  

 

When a patient is screened informed consent to test for HIV is obtained so they are aware 

and have agreed to be tested. If the patient returns a positive HIV Ab EIA test (e.g. screening 

test) the immunology registrar immediately informs a clinic MO or staff specialist before the 

Western Blot test result is known (confirmatory test). No results are downloaded into either 

the hospital eMR (PowerChart) or SHIP at this stage. Depending on the sexual history taken 

at screening and likelihood the result is a true positive, the patient is contacted, often before 

the Western Blot result is known, and advised to attend the clinic as soon as possible, with 

the intention to deliver the result in person. On the initial visit the patient will be seen by an 

MO and possibly the staff specialist, where all further testing requirements for newly 

diagnosed HIV patients are completed. The patient is then seen by a counsellor to discuss the 

psychological and social impact after receiving the diagnosis (Flowchart 1).  

 

The district PHU is also informed of any reactive HIV test by the immunology department. A 

notification form is then generated by the PHU and sent to the HIV surveillance MO at the 

clinic. On receiving the form, the MO initially establishes that the patient is a new diagnosis 

and not a pre-existing one. If the patient has been previously diagnosed elsewhere the MO 

informs the PHU, preventing the notification progressing onto the Ministry of Health.  
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When the HIV result is confirmed, the HIV surveillance MO will complete the notification 

form and send onto the HIV surveillance officer, Communicable Diseases Branch, NSW 

Ministry of Health. The form is in paper format and is faxed or posted back to the HIV 

surveillance officer at the Ministry of Health (Table 1).  

 

All data on the initial surveillance form are hand written as the form is not sent electronically. 

All information to complete the form is taken from the patient’s individual file on SHIP. 

Following the diagnosis, individual six month enhanced surveillance forms for newly 

diagnosed patients are sent to the HIV surveillance MO. At the clinic, the responsibility of 

reporting on newly diagnosed HIV cases and continuing enhanced HIV surveillance are shared 

between several MOs to ensure surveillance reporting is completed using the data from SHIP. 

A summary of the HIV notification and ongoing enhanced surveillance are available on 

individual patient records.  

 

These data feed into collated data from all health districts for whole of NSW quarterly HIV 

reports (11). An additional quarterly HIV ART indicator report is extracted from SHIP by the 

HARP data manager. This report measures the number of HIV patients currently on ART. The 

report reflects the health district’s progress towards HIV elimination by 2020 by measuring 

the number of patients currently on ART.  

Key components are:  

 Report time period 

 Overall number of patients 

ARV treatment is classified as:  

1. On ART all year 
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2. Stopped ART in last 12 months 

3. Initiated ART in last 12 months 

4. Not on ART in last 12 months 

5. On ART with 1 or more breaks 

If there are any patients with ART status missing or reported as ‘not on ART in last 12 months’, 

the HARP data manager requests an MO or the clinical nurse consultant (CNC) to manually 

review files. ART status is reclassified if there is evidence the patient is currently on ART.  

 

The clinic is alerted by the HARP manager when annual; NSW and district HIV surveillance 

reports are live via organisational websites. HIV surveillance data from these reports are used 

by clinic staff for education to other district organisations. 

 

1.1 The information management system 

SHIP is a unique Access database system developed specifically for use in publicly funded 

sexual health and HIV services and family planning clinics. The developers of this database 

system are CaraData, an Australian based private technology company that provide support 

and updates to SHIP users across Australia (19). SHIP is used as the electronic medical record 

(eMR) for all patients attending RPA Sexual Health clinic. The system is separate to the 

hospital service standard eMR system to retain the privacy and confidentiality of individuals 

attending for sexual health and HIV care.  

 

Each service, across Australia, that uses SHIP has its own version which cannot be accessed 

by other sexual health, hospital or any outside services, such as general practitioners (GPs). 

As each version of SHIP is tailored to an individual service, and each service can request 
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unique changes to their system, there is the potential for lack of uniformity in information 

collected. All major development changes are made by CaraData in discussion with the clinic 

management team. All laboratory data for HIV patients attending the clinic are downloaded 

into PowerChart (hospital eMR) and into SHIP. 

 

SHIP is accessed for individual HIV cases and their notification, and surveillance data via 

several access points within the system. Demographic data are retrieved from the patient 

registration page; behavioral information is obtained from the clinical service page summary 

and through the HIV registration module. Laboratory data were accessed through the HIV 

registration module, investigation module or PowerChart. Patient history is obtained through 

the clinical notes; a free text system for clinicians to enter a consult. Contact tracing 

information is also most likely found in clinical notes as use of the contact tracing module is 

inconsistent for contacts of newly diagnosed HIV clients. ART is displayed on the service page 

summary, in the treatment module and HIV registration module.  

 

A separate SHIP access database is set up for standardised reporting requirements (SHIP 

reports). The HARP data manager downloads the HIV ART indicator report from this system. 

The clinic can download HIV reports from this database that are specific to the clinic. For this 

study, an internal HIV client ad hoc report was developed by CaraData at my request 

containing all the variables to measure against the NSW Ministry of Health surveillance 

indicators, as no existing single HIV report met these needs.  
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Flowchart 1: The surveillance system cycle  
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Table 1: Details of data management handling for newly diagnosed patients  

1. Client tests positive 

2. Immunology inform clinic and district PHU 

3. District PHU send notification form to clinic HIV Surveillance MO within 2 weeks of diagnosis  

4. MO completes hand written form using data from SHIP and PowerChart 

5. Notification form faxed to NSW Health HIV surveillance officer  

6. Data collated for whole of NSW HIV quarterly surveillance reports + annual district PHU report 

7. NSW Health HIV surveillance officer sends 6 monthly enhanced surveillance forms to clinic MO 

8. MO completes hand written form using data from SHIP and PowerChart 

9. Enhanced surveillance form emailed to NSW Health HIV surveillance officer  

10. Data collated for whole of NSW HIV quarterly surveillance reports + annual district PHU report 

11. NSW Health HIV surveillance officer sends quarterly HIV ART indicator report request to HARP 

data manager  

12. HARP Manager extracts clinic HIV ART data from SHIP report  

13. HARP manager requests clinic verification of ART status if data is missing 

14. Clinic MO or CNC manually checks SHIP individual patient files where ART info is missing and 

reclassifies ART status if indicated 

15. HARP manager emails excel HIV ART indicator report to NSW Health HIV surveillance officer  

16. Data collated for whole of NSW HIV quarterly surveillance reports + annual district PHU report 

17. NSW HIV quarterly surveillance reports + annual district PHU report available on websites  

18. All NSW HIV surveillance data collated into HIV, viral hepatitis and sexually transmissible 

infections in Australia Annual Surveillance Reportdeveloped by the Kirby Institute, UNSW 

19. The HARP manager sends report alerts out to all to clinic staff 

20. HIV surveillance data used to educate other services on HIV surveillance and response within 

the district 
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2. Data summary  

From 1 July 2018 to 30 June 2019, there were a total of 292 HIV patients managed by the 

clinic within the study period. Of the 292 cases, 268 (91.8%) were existing patients and 24 

(8.2%) were newly diagnosed cases in the study period. Median age was 42 years (IQR: 33–

50). Almost all patients were male at 93.8% (n=274), with 5.5% (n=16) female and 0.7% (n=2) 

transgender (male to female). By age group, the highest proportions of HIV patients were 

aged 40–49 years (34.0%) and 30–39 years (27.1%). Gay or bisexual men represented 89.0% 

(n=260) of overall patients attending the service. Overall, 55.3% of patients were Australian 

born. Only one HIV patient managed by the clinic was not on ART during the study period with 

over 50% of HIV-positive patients at the service having treatment initiated within 6 weeks at 

the time of their diagnosis (n=155, 53.3%). Most patients had an undetectable VL at last visit 

(n=234, 80.4%) (Table 2).  

 

As mentioned, there were 24 newly diagnosed cases diagnosed in the study period with 91.7% 

in early stage of infection (n=22). All were male with 91.0% identifying as gay or bisexual men 

(n=20). By age group, the highest number of new cases were aged 30–39 (n=7) and 19–29 

years (n=6). By ethnicity, 42.0% of new diagnoses were Australian and 42.0% were Asian 

(n=10). No newly diagnosed patients were lost to follow up in the study period (Table 2). 
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Table 2: Characteristics of unique HIV clients attending the service for care from 1 July 2018–30 June 2019  

Characteristics  HIV patients 

(new/existing) 

attending RPA  

HIV patient 

newly 

diagnosed   

 

New diagnoses 

with early stage 

infection  

New diagnoses 

with late stage 

infection   

All HIV 

patients on 

treatment  

Treatment 

started within 6 

weeks of 

diagnosis  

All HIV patients 

with undetectable 

VL at last visit  

 n (%) n (%) n (%) n (%) n(%) n (%) n (%) 

All 292 (100.0) 24 (8.2) 22 (91.7) 2 (8.3) 291 (99.7) 155 (53.1) 234 (80.1) 

Gender 

Male 

Female 

Transgender 

 

274 (93.8) 

16 (5.5) 

2 (0.7) 

 

24 (100.0) 

– 

– 

 

22(100.0) 

– 

– 

 

2 (100.0) 

– 

– 

 

273 (93.8) 

16 (5.5) 

2 (0.7) 

 

146 (94.2) 

8 (5.2) 

1 (0.6) 

 

219 (93.6) 

14 (6.0) 

1 (0.4) 

Sexual orientation 

GBM  

Heterosexual 

Bisexual female 

Not stated 

 

260 (89.0) 

27 (9.3) 

4 (1.4) 

1 (0.3) 

 

22 (92.0) 

2 (8.0) 

– 

– 

 

20 (91.0) 

2 (9.0) 

– 

– 

 

2 (100.0) 

– 

– 

– 

 

258 (88.7) 

27 (9.3) 

4 (1.4) 

1 (0.3) 

 

134 (86.5) 

17 (11.0) 

3 (1.9) 

1 (0.6) 

 

209 (89.3) 

21 (9.0) 

3 (1.3) 

1 (0.4) 
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Age group 

19–29 

30–39 

40–49 

50–59 

60+ 

 

40 (13.7) 

79 (27.1) 

99 (34.0) 

53 (18.2) 

21 (7.2) 

 

7 (29.2) 

8 (33.3) 

5 (20.8) 

2 (8.3) 

2 (8.3) 

 

6 (27.2) 

7 (31.9) 

5 (22.7) 

2 (9.1) 

2 (9.1) 

 

1 (50.0) 

1 (50.0) 

– 

– 

– 

 

39 (13.4) 

77 (26.5) 

99 (34.0) 

53 (18.2) 

21 (7.2) 

 

35 (22.6) 

48 (31.0) 

44 (28.4) 

14 (9.0) 

14 (9.0) 

 

31 (13.2) 

62 (26.5) 

82 (35.0) 

42 (18.0) 

17 (7.3) 

Ethnicity  

Australian  

Asian  

African  

European  

South American  

American  

Middle East 

Other 

 

161 (55.1) 

72 (24.7) 

13 (4.5) 

25 (8.6) 

11 (3.8) 

3 (1.0) 

4 (1.3) 

3 (1.0) 

 

10 (42.0) 

10 (42.0) 

1 (4.1) 

1 (4.1) 

– 

– 

– 

2 (8.3) 

 

9 (41.0) 

9 (41.0) 

1 (4.5) 

1 (4.5) 

– 

– 

– 

2 (9.0) 

 

1 (50.0) 

1 (50.0) 

– 

– 

– 

– 

– 

– 

 

161 (55.3) 

72 (24.7) 

13 (4.5) 

25 (8.6) 

11 (3.8) 

3 (1.0) 

3 (1.0) 

3 (1.0) 

 

73 (47.1) 

50 (32.3) 

5 (3.2) 

14 (9.0) 

7 (4.5) 

2 (1.3) 

1 (0.6) 

3 (1.9) 

 

132 (56.4) 

58 (24.8) 

11 (4.7) 

19 (8.1) 

8 (3.4) 

2 (0.9) 

2 (0.9) 

2 (0.9) 
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2.2 Data quality 

Of the 292 HIV patients managed at the clinic during the study period, 50% had completed 

key surveillance information (Flowchart 2) on the HIV registration module in SHIP (n=145). By 

patient type, the highest proportion of HIV registration completeness was for HIV incidence 

cases newly diagnosed in the study period at 59.1% (n=13) and for HIV patients where ART 

was initiated within 6 weeks of diagnosis at 56.1% (n=87) (Table 3).  

Flowchart 2: HIV Registration module - Key surveillance information  
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Ethnicity (to 
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Reason for 

HIV test 
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seroconversion illness 

Care status:  

 Stable  

 Temporarily unstable 

 Chronically unstable  

ARV status (automated link 
to prescription):  

 When started  

 ARV ever given  

 Current ARV  

HIV core results (automated 
link to core results module):  

 Viral load  

 CD4 count 

 CD8 count  

 ARV adherence 

Ethnicity 
manually entered  
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Table 3: Completeness of key reporting indicators on HIV registration module by patient type for HIV patients attending the service for care from 

1 July 2018–30 June 2019 

 All HIV cases 

(n) 

Completeness of data  

n (%) 

HIV patients new/existing attending RPA in 

study period 
292 146 (50.0) 

New diagnosis with evidence of early stage 

infection on diagnosis in study period  
22 13 (59.1) 

New diagnosis with evidence of late stage 

infection on diagnosis in study period 
2 1 (50.0) 

Started ART within 6 weeks of diagnosis 155 87 (56.1) 

Undetectable viral load at last visit 234 113 (48.3) 
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3. Evaluation of system attributes 

For the evaluation of system attributes, four staff were interviewed to assess the attributes of the 

internal mechanisms for HIV surveillance and monitoring. Staff were chosen as they were either 

directly involved in the internal mechanisms of HIV surveillance or downloaded HIV surveillance 

reports externally from SHIP.  

 

Simplicity  

Data are collected using a paper based format. This requires the HIV Surveillance MO to download 

the form and enter all information by hand. The MO has to refer to several systems to complete 

the form. Firstly, PowerChart (hospital eMR) is used to look up baseline results. SHIP is used to 

gather all demographic and behavioural information. Several interviewees said most HIV 

information is obtained from scrolling through clinical notes, which are used as free text for all 

consultations. 

It’s simplest (notification form) to go through all clinical note entries to find 

relevant information than it is to open up modules on SHIP that are specific for HIV 

surveillance. 

(HIV Surveillance MO, 3–4 years at the clinic).  

 

Prior knowledge of the patient was identified as a factor that simplified reporting.  

If you’ve seen the patient so they are known, it is very simple to complete. 

(Notification form, MO, 1–2 years at the clinic).  

 

One MO identified that information on number of contacts could be difficult to locate as not all 

staff completed the contact tracing module in SHIP. Often the sexual contact information was best 
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found in the counsellor clinical note entries in terms of number of contacts to be notified and who 

would be responsible to complete the follow up.  

I find it most useful to go through the social worker notes for contact information 

and behavioural information as Loretta and Barbara (counsellors) have been doing 

this for years. 

(MO, 2 years at the clinic). 

 

Timeliness  

Notification forms, generated by the local PHU, are received within 1–2 weeks after a patient has 

a reactive HIV test. The enhanced surveillance forms are sent to the HIV surveillance MO every 

quarter. The majority of the information is collected from SHIP clinical notes. The MO refers to 

PowerChart separately as the system is faster to display the latest test results as there is a time 

lag for result data to be downloaded into SHIP. 

 

For enhanced surveillance, approximately six individual patient forms on average, are received 

quarterly to be completed. Demographic information, a unique HIV number and date commenced 

ART (if included on initial notification form) are pre-filled electronically. The form is printed and 

all further required information is hand written.  

 

Interviewees said completing this form could be time consuming, as there was a lot of information 

to collect, which was made a more challenging task by the number of forms to be completed per 

quarter.  

They take time as there is a lot of information to collect.  

(HIV enhanced surveillance forms, MO 3–4 years at clinic).  
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Completeness  

All information on the notification and enhanced surveillance forms are mandatory or an 

explanation is required as to why the information was unavailable at the time of completion. On 

completion, the initial notification form is sent to the Ministry of Health either via secure fax or 

posted, whereas, completed enhanced surveillance forms can be sent via secure email. Both forms 

are scanned electronically into the SHIP patient file and a clinical note is added to say the form 

has been completed. 

 

Interviewees were unsure why there was a distinction in process for sending notification forms 

only by fax or post, yet they were able to email the enhanced surveillance form. In response to 

this, some MOs found having contacts at the Ministry helped with expediting the return of 

completed information, by allowing the MO to email the initial notification form to their contact. 

What I do more and more is scan the notification form and send it via email to the 

Ministry as I have contacts there. 

(MO, 3–4 years at the clinic). 

 

Accuracy  

Data accuracy is predominately reliant on surveillance information being entered manually by 

clinicians with consistency in the right module of SHIP. While laboratory data are automatically 

downloaded into SHIP investigations and automated to appear in other specific HIV modules, such 

as HIV core results and HIV registration, most surveillance data for reporting is found in the SHIP 

clinical notes. This means the MO completing the form has to check through several clinical note 

entries after the return of a reactive test to assess data accuracy.  
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To ensure accuracy of demographic data, MOs involved in HIV care and internal surveillance are 

also checking patient registration information at the baseline visit.  

I’ve become increasingly fussy in making sure all the correct information is on the 

patient registration page….gender, Aboriginality, country of birth etc, as this will 

make it much easier to complete the notification form when we receive it.  

(MO, 1–2 years at the clinic).  

 

The form is checked for accuracy by the PHU. If there are any obvious omissions or queries, the 

MO completing the notification form and or the enhanced surveillance form is contacted directly 

to seek clarification. 

 

3.1 Evaluation of system attributes: the SHIP registration module 

Completeness and data accuracy 

The SHIP HIV registration module was designed to assist clinicians in HIV surveillance and 

response. Several components of this module are mandatory and relevant for completing 

notification and enhanced surveillance data. However, most MOs do not refer to this module as 

they found the dropdown lists do not completely match with NSW Health surveillance 

requirements and the module was often left incomplete. 

 

I think it could do with a bit of tweaking, for example it doesn’t allow for place 

(country) infection most like likely acquired.  

(MO, 2 years at the clinic).  
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It needs to be better aligned to the notification form.  

(MO, 3–4 years at the clinic).  

 

Although there is a specific contact tracing module on SHIP, several MOs found sexual contact 

data the most difficult to complete on both notification and enhanced surveillance forms. Most 

information, as stated, was found in clinical note entries by the counsellors as the collected this 

information during a counselling visit. 

It would be better if contact tracing module was also linked to the HIV 

registration module so information entered into contact tracing would be 

automated to appear.  

(MO, 1–2 years at the clinic).  

 

Additional information required for surveillance reporting was not all available through the HIV 

registration module, for example, PrEP status, a recent addition to HIV surveillance reporting, was 

obtained elsewhere in SHIP (on the service page of the patient record).  

 

Several medical staff described the quality of the data on the HIV registration module as ad hoc. 

However, the HIV registration was more likely to be accurate for newly diagnosed patients, as 

there was greater consistency among medical staff to ensure information was added in the initial 

stages. 

I find the specific SHIP modules for HIV useful as the date of diagnosis and how 

the patient was diagnosed have been added. The module also communicates 

with PowerChart which auto-populates lab information such as hep C status and 

core results are automatically updated when testing is done.  
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(MO, 2 years at the clinic).  

 

Data were less likely to be accurate in this module for well-established patients and those who 

had transferred their care to the clinic. One MO stated he knew how important it was to 

complete this module but found it difficult to ask patients when they were diagnosed if they 

had been attending the clinic for many years.  

 

3.2 Evaluation of system data accessed by external reporter  

The HIV ART indicator report for treatment is located in a separate SHIP access database used 

specifically for reports that are ongoing and have been requested by SHIP users or by the 

Ministry of Health. The HARP data manager is responsible for this report which measures the 

number of patients on ART.  

 

Simplicity  

The HIV indicator report was already in-built into the system when the HARP data manager 

was employed 5 years ago. The report only requires a reporting date range to be manually 

entered. There are 2 indicator reports that the data manager refers to: 

1. HIV Indicators for a year (NSW Health) line list of all HIV patients by ART category 

2. HIV Indicators for a year (NSW Health) list statistics 

For the report to the Ministry of health the manager only needs total number of patients by 

treatment group (Table 4). 
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Table 4: HIV patients attending RPA sexual health clinic, 1 July 2018 to 30 June 2019 

Group 1: on ARV all year 242 

Group 2: stopped ARV in the last 12 months 0 

Group 3: initiated ARV in the last 12 months 49 

Group 4: no ARV in the last 12 months 1 

Group 5: on ARV with 1+ breaks 0 

Total: 292 

 

The report has evolved over time and is very simple to interpret the information, as 

now the ministry only wants to know overall number of patients by treatment 

category.  

(HARP data manager, 5 years in role).  

 

The Ministry of Health have simplified the report to meet the needs of all clinics either using 

SHIP or a different eMR data system. The data manager reports quarterly on whole of SLHD. 

There are 3 publicly funded sites within the district who manage HIV patients that data are 

collated from. A set template for the report to the Ministry is in Excel format. The report is 

simple to complete on a quarterly basis and is sent in the example format below (Figure 1).  
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Figure 1: Snapshot report on ARV Treatment Status (example only) 

 

 

Timeliness  

The data manager allows for delays in data entry for new or recently transferred to clinic 

patients, by running the report the following mid-month after the end of the quarterly period.  

There are no delays in doing the report as I run it mid-month following the 

quarter to allow for information to be up to date.  

(HARP data manager, 5 years in role). 

 

Accuracy and completeness of data 

Checking the data quality is done manually by the data manager by referring to the line list 

of individual patients who fall into Groups 2, 4 and 5.  

I send a list of clients in 2, 4 and 5 categories to the clinic managers (managers for 

3 publicly funded sites within the district) to check if the information is correct.  

(HARP data manager, 5 years in role). 
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The HIV surveillance MO or another clinician (e.g. CNC) manually checks ART information as 

some patients may be wrongly categorised. A revised list with reclassification made against 

queries is sent back to the data manager. The report is not sent until all data queries are 

checked and established as correct. The data manager knows there are inaccuracies in the 

report if the total number of patients is not the same across all demographic information 

displayed on HIV-Indicators for a year. Clinic managers from the 3 publicly funded district sites 

must approve the report before it is sent to the Ministry of Health.  
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Discussion  

There is a long established internal surveillance system for new HIV diagnoses at our clinic, 

with core reporting requirements developed by the NSW Ministry of Health. Similar 

requirements are in place for all NSW publicly funded sexual health services. Over time, 

notification and enhanced surveillance information have evolved to collect consistent data 

that are measurable against national and state targets aimed at reducing HIV incidence. The 

NSW HIV strategy 2016–2020, is epitomised by the statement ‘Ending HIV’ (14). As a result all 

reportable surveillance data collected are aimed at showing progress towards reducing the 

number of new HIV cases diagnosed annually and whether there are sub-populations that 

need more targeted prevention strategies in working towards the elimination of HIV (14). All 

NSW health HIV surveillance data are also collated into the annual HIV, viral hepatitis and 

sexually transmissible infections in Australia annual surveillance report to show the overall 

pattern in new HIV diagoses and ongoing progress towards reducing annual HIV incidence 

across Australia (12).  

 

Access to surveillance data is a key public health strategy from the field (the clinic and 

patients) to the national level (12). It allows us to identify what we’re doing well in provsion 

of care for people living with HIV and where there are gaps in service delivery that require 

change. For example, patients are better informed of the importance of initiation of ART 

within 6 weeks of diagnosis and how this can eliminate the risk of transmission to sexual 

partners (19) and the importance of retention in care which can faciliate better management 

of their chronic condition.  
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HIV surveillance at the clinic level is of high importance. Surveillance at this level provides the 

opportunity to improve the lives of patients under care, reduce or remove the risk of onward 

transmission, as well as contribute to state and national data for use in improving disease 

control. These functions are reliant on consistency in data collection and having routine 

management systems in place. For example, new staff may never have used SHIP, as it is 

unique to sexual health services; therefore training on the importance of data integrity and 

entering information systematically is a key strategy to ensuring information is complete and 

accurate for monitoring HIV patients. As systems have evolved over time, it’s equally 

important that existing staff are aware of any change that improves data quality and adapt 

their practice to reflect changes. Regular quality assurance (QA) audits are conducted to 

evaluate system changes that impact on HIV patient management, such as, documentation 

audits although there is no system set up to QA notification and enhanced surveillance form 

completeness and accuracy at the time of this evaluation.  

 

Feedback on HIV surveillance against the targets identified in the NSW Health Strategy 2016–

2020 (14) are provided in quarterly NSW HIV Strategy data reports (11). Overall trends in HIV 

notifications by gender, age group, sexual orientation, ethnicity, infection most likely 

acquired, early stage and late stage diagnosis are reported for NSW as a whole. The number 

of people on ART are reported as whole of NSW then broken down in health service districts 

(11). In terms of more detailed feedback relevant to the data collected from this clinic, staff 

refer to the annual SLHD HIV data report on new diagnoses developed by the district PHU for 

information on how well the district is working towards a reduction in new diagnoses (15). 

Information from the annual report is accessible online and disseminated throughout the 

district by clinic staff via educational in-services, workshops or district seminars to broaden 
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the reach of information received by other health service providers to raise awareness HIV 

diagnosis and management patterns surveillance data.  

 

1. Surveillance system strengths  

The clinic has a well-established system for managing HIV patients where staff have clear roles 

and responsibilities, primarily MOs allocated to complete HIV surveillance and individual 

patient care; nurses to manage ongoing HIV monitoring and counselling staff to assist with 

psychological care and any social issues that may arise.  

 

The process for state-based HIV surveillance is long established, therefore, all publicly funded 

sexual health clinics are familiar with reporting requirements, and can manage to implement 

compliant internal surveillance mechanisms at their clinic. As a result SHIP includes routinely 

generated outputs to assist with surveillance reporting. For example, the HARP data manager 

said she found the system for quarterly HIV indicator reporting simple and timely to do, with 

overall number HIV patients confirmed using a standard report and data accuracy (patients 

on ART) double-checked and confirmed by a clinician. Most MOs completing notifications and 

enhanced surveillance reports found the system manageable. One MO could not think of any 

improvements that would enhance the current system. 

 

Secondly, SHIP has developed a QA report for completeness of HIV registration module which 

can be downloaded to check for data completeness. MOs interviewed for this study were 

increasingly more likely to refer to this module for notification and enhanced surveillance 

information if it were complete, rather than scrolling through individual clinical note entries.  
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The annual district HIV report provides adequate feedback for retrospective trends over time 

in HIV diagnoses, proportion of patients on ART and proportion of patients with an 

undetectable viral load. District level reporting for this clinic is valuable as it is a district service 

and clinic staff provide education across the district to other health service providers including 

emergency departments, general practitioners and Aboriginal Medical Services on local HIV 

patterns and populations most affected. 

 

2. Surveillance system limitations 

There is no standardised QA process in place for checking notification and enhanced 

surveillance forms within the clinic due to the fact data cannot be extracted through a report 

mechanism as all data is on a hand written form which is downloaded into the patient 

electronic file as a PDF. Therefore, the onus is on the MO to be 100% correct in the completion 

which, as stated, could be very time consuming. If data are discrepant, the district PHU will 

contact the MO who completed the form directly to clarify all data queries. One MO 

interviewed found the paper system slow and it was difficult to amend a mistake; therefore, 

extra time was required to ensure hand written information was correct and legible at the 

first instance.  

 

The HIV registration module, which could facilitate feedback at the clinic level, is a work in 

progress in terms of reaching for 100% completion. The clinic only had overall ~50% 

completion during the study period. Although MOs currently working at the clinic are trying 

to prioritise HIV registration module completion for all new diagnoses, there are retrospective 

entries that remain incomplete as MOs only address these on an ad hoc basis (e.g. when the 

patient is present) and are too time poor to refer to the HIV registration report. Furthermore, 
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several MOs noted that not all HIV surveillance information requirements were included in 

the module; therefore, they needed to continue looking elsewhere for the information (e.g. 

PrEP history). Whilst several fields are incomplete in SHIP, the notification and ongoing 

surveillance data collected via the paper based format must meet the mandatory NSW Health 

requirements, therefore, if data are missing from these forms the public health unit will seek 

clarification and add manually once known. As the data are stored on the paper forms within 

each patient file due to the resourcing available within the clinic environment there has not 

been the capacity to add these data to SHIP retrospectively.  

 

The NSW Ministry of Health HIV quarterly data reports only provide a big picture snapshot of 

NSW as a whole. While the gap in knowledge of current HIV new diagnosis trends is addressed 

at the district level with an annual report, there is a lack in the level of detail needed within 

the clinic to establish how well it is performing as all HIV data from across the district is 

combined (15). However, the clinic is able to access SHIP HIV reports on a regular basis to 

assess progress towards NSW Health targets in reducing HIV incidence. Furthermore, the clinic 

keeps an Excel spreadsheet of all current HIV patients which is updated every time there is a 

new diagnosis and periodically to ensure all data were complete and reflecting HIV 

surveillance requirements. However, this is also system limitation as it is reliant on manual 

data entry and designated staff availability to complete.  

 

Furthermore, Timeliness of the return of enhanced surveillance data would have been a useful 

addition to this work, however these data were not available at the time of this review. 
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3. Study design limitation  

For this analysis we were specific about the attributes we selected to assess and these were 

selected on the basis of being most relevant to the service: simplicity, timeliness, data quality, 

and completeness. A limitation of this analysis was to evaluate using only semi-structured 

interviews of facility based medical staff who completed the forms. Whilst this is a standard 

approach for this type of surveillance system review, it was missed opportunity for this study. 

One option could have been to expand the attributes to include acceptability, usefulness, and 

flexibility which would have given further insight on the strengths and weaknesses of the 

current system and whether interim measures could be implemented to improve the overall 

process.  
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Recommendations  

Overall the evaluation for this study has highlighted gaps in some components of our clinic’s 

HIV surveillance mechanisms and systems and that feedback directly relating to the clinic is 

lacking in current reports. However, the system across NSW Health is well established and 

developed to meet the diversity in eMR systems used across the state. It is therefore 

potentially unrealistic to tailor the state’s HIV surveillance system to an individual clinic level 

but there are opportunities to improve the existing process.  

 

1. Development of an improved process for HIV notification from the clinic 

The current paper based HIV notification form was identified as time consuming and the 

development of an electronic process would expedite simplicity and timeliness of data input. 

Therefore, a key recommendation of my evaluation is to develop an improved process for HIV 

notification. Some precedence is being set with preliminary work currently underway with 

SHIP in developing an electronic syphilis notification form that is directly linked to diagnosis 

and generated automatically. Prompts for automation would be new diagnosis entry into a 

specific module, therefore, excluding reactive results that are interpreted as past treated 

infection. One NSW publicly funded sexual health service is driving this development and the 

intention will be to evaluate the change and assess whether it is an adaptable system for new 

HIV diagnoses (personal communication: Dr Nathan Ryder, Director; Hunter New England 

Sexual Health Services). Once an electronic prototype has been evaluated for new syphilis 

notifications, it can be assessed for adaption for HIV notifications. The intention would be that 

an HIV new notification form would be automated on entering new HIV infection in the SHIP 

diagnostic module. Pre-filled, mandatory information for this form could be data linked to the 

HIV registration module which collects notification information, but not to the completeness 
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required for notifications to the Ministry of Health. Further work would be needed with the 

developers to improve data collection relevant on the HIV registration module.  

 

2. Exploring options for improving enhanced surveillance data collection and reporting  

The six monthly enhanced surveillance reports are sent in bulk every quarter and are paper 

based, therefore, identified as time consuming to complete. A potential initiative would be to 

develop an Excel quarterly reporting template for enhanced surveillance data collection in 

collaboration with the HIV surveillance officer, Communicable Disease Directorate. The 

spreadsheet would contain de-identified individual demographic and behavioural data with 

all reporting variables required to complete the surveillance. This would allow for a simpler 

and less time consuming process for end users to complete. A secondary surveillance 

mechanism could be introduced, whereby; a second end user checks and validates all data for 

accuracy and completeness. While such a system has not been introduced, the prospective 

change has anecdotally been discussed with another CNC who was responsible for completing 

enhanced surveillance reports at a busy urban sexual health clinic, to assess viability of 

introducing such a system (Dr Vickie Knight, CNC; Sydney Sexual Health Centre). 

 

3. Improving HIV registration module data completeness and alignment with 

surveillance reporting 

Through the semi-structured interviews and on data analysis there were inconsistencies in 

completing the SHIP HIV registration module. What has been highlighted from this study is 

there would be better use of this module for internal HIV surveillance reporting if all fields 

were directly aligned with notification and enhanced surveillance required in NSW. 

Surveillance information has evolved over time, such as the inclusion of PrEP use, yet the 
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module has not kept up to date with changes. Therefore a realistically achievable outcome 

would be to work with SHIP developers (CaraData) to make changes that improve module 

alignment, allowing reporters to obtain information from one access point. In addition, SHIP 

refresher training for all staff and one on one training provision for new doctors has been 

introduced annually. As a result of this study, greater emphasis will be placed on training new 

doctors to systematically complete the HIV registration module for all newly diagnosed and 

existing HIV patients managed by the clinic.  

 

4. System for HIV surveillance and response feedback at the clinic level 

A key aspect missing in internal mechanisms for HIV surveillance and response is consistency 

in feedback on clinic performance towards reducing newly diagnosed infections. HIV 

surveillance feedback could be improved at the clinic level so we can assess our performance 

in working towards a reduction in new HIV diagnoses. The clinic currently feeds back on 

individual new diagnoses at a monthly meeting; however, the feedback session could be 

expanded to include data on how well the clinic is performing against targets set in the NSW 

HIV strategy 2016–2020 on a quarterly basis as data are already captured on all HIV patients 

under the care of the clinic.  

 

One system that is working well is the quarterly HIV indicator report extracted by an external 

stakeholder (HARP data manager). This report has been defined as simple and timely to do 

with data completeness and accuracy checked by a clinician and approved by the clinic 

director. There are no suggested changes for this process.  

  



170 
 

Conclusion  

The evaluation of our clinic’s internal HIV surveillance system, and associated reporting and 

response mechanisms, has identified a number of features that could be improved. The 

recommendations made may only be an interim measure to improve HIV surveillance at the 

clinic. The future direction for all NSW publicly funded sexual health services is to move to the 

eMR used throughout NSW hospitals. This could take several years before all have transferred 

to the one system as the sexual health component is currently in the development and pilot 

testing phase. A sexual health services (SHS) eMR stakeholders’ reference group has been set 

up to review all elements of the new system with surveillance reporting being a key factor 

(20).  

 

There is benefit in improving the current system even if it is only an interim measure. The 

recommendations I have made could be implemented easily, quickly, and for little associated 

cost, improve our internal HIV surveillance and response processes. This evaluation has 

highlighted that clinic end users are not receiving surveillance information consistently and 

rectifying this would be a priority as a result of the evaluation.  
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Appendix 1: Interview guide 

 

Interview Guide (semi-structured interview) 

Evaluation of an internal system for HIV surveillance and response at a busy publicly funded 

sexual health service  

For medical officers using SHIP to record patient information (3 participants) 

Introductory statement 

Acknowledgement and thank participant for time and input. 

I’m conducting an evaluation of the HIV notification and the enhanced surveillance system 

used for newly diagnosed and ongoing HIV patient surveillance. I’m interested in the internal 

surveillance mechanisms using the medical record system, SHIP, to assess the completeness, 

timeliness, simplicity and accuracy of data collected. I’d like to understand what you think 

about SHIP and I hope to hear your views on what is currently being done well and what could 

be done better regarding data quality for HIV management at this clinic.  

Could I start by asking what your current position is?  

How long have you worked at the service?  

Interviewer to ensure demographic information collected before interview  

Questions: 

The qualities of SHIP I’m interested in are completeness, timeliness, simplicity and accuracy of 

data for HIV patients both newly diagnosed and ongoing management. 
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1. Tell me about your experience with HIV notification surveillance? 

Prompts: how long have you been completing notification data? Did you receive any training 

for HIV patient notification management? 

 

2. Tell me about the initial process for notification? 

Prompts: how do you receive the notification form? Is all information mandatory to complete? 

 

3. Tell me about what you do for quarterly reporting? 

Prompts: what is the system? Is there a proforma to collect data? 

 

4. Tell me about your experience with SHIP? 

Prompts: how long have you been using SHIP? Did you receive any training for HIV patient 

management in the system? 

 

5. How well do you believe SHIP captures all the data important for clinical care and 

assessment of data quality? 

Prompts: what modules need to be completed to ensure data quality? What do you refer to 

for consistency in management? Are there any gaps in the data collected that you believe are 

important for clinical care and public health? 

 

6. Does the system allow you to enter data in a reasonable time frame? Do you believe 

the time taken to record data in SHIP is excessive?  

Prompts: what system components need to be completed for new diagnoses and ongoing HIV 

care? Re you able to enter this information in a reasonable time frame?   
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Probes: do you write down enough information for to recall consult at a later time; is there a 

risk of inconsistencies in documentation?  

Do you receive results back into the system in a time frame that ensures consistency in quality 

of care? 

 

7.  How simple is it to record data in SHIP for HIV management?  

Prompts: Do you find the SHIP intuitive to enter data? Have you learnt to use SHIP for data 

entry by asking others or exploring SHIP and following logical sequences?  

 

8. Could you tell me one good thing about SHIP for HIV management?  

Prompts: What works well for you in SHIP for HIV management?  

 

9. Tell me the most important thing about SHIP that requires improvement for HIV 

management? 

Prompts: Is there anything you can think of that would improve the system for new diagnosis 

management and ongoing care?  

 

Thank you for your time. Your input is appreciated. 
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Interview Guide (semi-structured interview)  

Evaluation of an internal system for HIV surveillance and response at a busy publicly funded 

sexual health service  

For external stakeholder reporter (1 participant) 

Introductory statement 

Acknowledgement and thank participant for time and input. 

I’m conducting an evaluation of our medical record system, SHIP, to assess the completeness, 

timeliness, simplicity and accuracy of data collected for newly diagnosed HIV patients and 

ongoing management of people living with HIV attending the clinic. To start this process I need 

to understand what you think about SHIP and I hope to hear your views on what is currently 

being done well and what could be done better regarding data capture and data extraction 

for reporting purposes.  

Could I start by asking what your current position is?  

How long you have you been collating reports for the Ministry of Health using SHIP? 

Interviewer to ensure demographic information collected before interview  

Questions: 

1. What is your experience with SHIP for HIV reporting?  

Prompts:  did you receive training in accessing the system for reporting back to the ministry 

of health?   

 

2. Can you tell me how you check for data completeness that is necessary for reporting?  

Prompts: Can you tell me the fields you check for completeness for HIV reporting and 

specific SHIP reports accessed? 
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3. Do you do data quality checks to ensure data captured is accurate? How is this 

documented? 

Prompts: Manually review files if data seems to be missing, reports need to be verified by 

staff specialist  

Probe: do you find manual file checking is a common occurrence and if so what fields are 

consistently missing 

 

4. Does the system allow you to extract data in a reasonable time frame? Are there any 

barriers for extracting information necessary for reporting? 

Prompts: Missing data fields around report time, reliance on timeliness of data entry 

 

5. How simple is it for you to extract information for HIV reporting?  

Prompts: What is SHIP report process? Are there several reports that need to be 

downloaded and checked to cover all components of HIV reports?  

 

6 Could you tell me what works well in SHIP for HIV reporting?  

Prompts: What works well for you in SHIP for completing reports?  

 

7 Can you tell me are there any system changes that would improve HIV reporting?  

Prompts: are all core fields are completed by health providers? Do all SHIP HIV reports cover 

necessary information required f reporting? 

Probes: Have there been any changes made by the ministry in terms of reporting in the last 

few years? Are there any changes that could be made to SHIP reports to improve data quality?  
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8 Do you receive feedback from the Ministry on the way reports are received and how 

they compare to other services?  

Prompts: Does the ministry ever question the completeness and accuracy of the data received?  

Do they ever raise any red flags?  

 

Thank you for your time. Your input is appreciated. 
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Chapter 6: Lessons from the field  

Plus other teaching requirements 
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Prologue 

Background  

One of the core components for this degree was to develop a teaching activity for fellow MAE 

scholars using an example of working in the field of epidemiology. All students were expected 

to participate in each teaching session with the intention of achieving the outcomes expected 

by completing activities set by individual scholars.  

 

At the time, I had a lead public health role in monitoring the syphilis outbreak affecting 

Aboriginal populations living remotely in the NT. I was also an NT representative for a 

multijurisdictional syphilis outbreak committee trying to develop consistency in strategies to 

control the outbreak across Northern Australia by coordinating surveillance and sharing 

information on strategies that increased testing and community awareness. The main purpose 

of the activity I developed was for the MAE scholars to develop a simple report that would be 

easily interpreted by primary health care providers as a key component of my role on the 

syphilis outbreak was conveying information that was simple to understand.  

 

Lessons learnt  

I had little experience using pivot tables; therefore, I found developing this activity very 

constructive. As a result of developing this lesson and understanding the benefits associated 

with Excel pivot tables, I’ve incorporating using pivot tables routinely into any analysis I’m 

undertaking to get a sense of the data.  
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1. Lesson from the Field 

Back to Basics: Reporting on an infectious syphilis outbreak in remote NT to primary health 

care providers.  

 

Background 

This lesson from the field (LFF) aims to inform other MAE scholars on reporting processes to 

various NT representatives; primarily clinicians, on current high priority public health issues 

such as ongoing outbreaks affecting vulnerable populations living remotely. The purpose of a 

back to basic exercise is simulate what it’s like working in an under resourced environment, 

with no access to Stata or Epi-info, but still needing to report at jurisdictional levels on 

outbreak situations. The main outcome will be how you would convey the data to an audience 

who don’t have a research background (e.g. don’t understand rates).  

Learning objectives 

Upon completion of the exercise, you should be able to: 

 Develop pivot tables and graphs in excel using outbreak dataset 

 Present data in a report format that is easily understandable 

 Calculate rates per 100,000 population and summarise data 

 Describe key outbreak indicators, hypothetically designed to contain an outbreak of 

infectious syphilis, in dot point format e.g. evaluate trends over time 

 

Please complete tasks and questions related to the dataset and submit your responses in 

report template to Linda.garton@nt.gov.au by 18/02/2017 

 

mailto:Linda.garton@nt.gov.au
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Exercise 

You are a new surveillance officer for the Sexual Health & Blood Borne Virus Unit (SHBBV) at 

the NT Centre for Disease Control. There’s been an ongoing outbreak of infectious syphilis 

since 2014 in the NT which has quickly spread to remote regions and is affecting Aboriginal 

populations living in remote communities. The outbreak is also occurring simultaneously 

across other northern Australian jurisdictions with epidemiological links to the NT. You 

haven’t worked in Sexually Transmitted Infection (STI) or Blood Born Virus (BBV) surveillance 

so you’re on a quick learning curve. Public health clinicians refer you to the CDNA Syphilis 

National Guidelines for Public Health Units as the protocol to follow as well as the CDNA 

Management of a Syphilis Outbreak Guideline. The CDNA has hypothesised indicators aimed 

at controlling an outbreak in theory but never tested in the field.  

 

Controlling this disease is a public health priority as Syphilis of <2 years duration is easily 

transmitted, symptoms can be unapparent and there are severe complications for pregnant 

women with a high risk of vertical transmission in the infectious stage and the potential for 

miscarriage, premature labour, still birth or the baby being born with congenital syphilis.  

 

Your role is to monitor the notifications, apply an outbreak reference if case meets the 

outbreak definition, develop fortnightly graphs on case distribution, age, sex, and assess time 

to treatment for cases and contacts using CDNA indicators below: 

 80% of cases detected are treated within 2 weeks of diagnosis 

 80% of named contacts are tested and treated within 1 month of being named 

 80% of cases are retested at 3 months 
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To give you more idea about the recommended public health response components for STI 

control are, refer to the following table.  

STI control measures 

Strategy Rationale 

Frequent screening of high risk 

populations 

To increase detection of unknown infection 

 

Prompt treatment (within 14 days of 

test done) 

To reduce infectivity 

Prompt contact tracing (ideally within 2 

weeks of partners being named) 

To reduce transmission and acquisition 

Re-testing at 3 months* To assess treatment response and reinfection is 

common in high risk populations. 

*this data is not included in LFF but added to control measures so you know it’s important  

 

Much to your dismay you don’t have access to Stata as all the licenses are taken and the data 

has already been collated on standard Excel spread sheets (by the way, no one knows how to 

use epi-info therefore it wasn’t used). 

You’re going back to basics!  

 

You have been given: 

 Case dataset – 2013 to 2016 ( overall 409 cases, 100% Indigenous) 

 Notification numbers and population numbers from 2013 to 2016 

 Standard report template  
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You will be reporting back to various primary health care providers who work remotely but 

are not really aware of the importance of a public health response to this outbreak and you 

have been asked to present the data. For the sake of this exercise, all cases have met the case 

definition of infectious syphilis </=2 years duration, are Indigenous and living in an identified 

outbreak region. 

Note: Data is from a real outbreak and de-identified  

 

Part one – Developing pivot tables  

1. Open ‘Cases – 2013–2016’ excel spreadsheet 

2. Select the right corner cell (next to cell A) to ‘select all’ cells  
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3. While still highlighted go Insert on command ribbon and select pivot tables > create 

pivot table 

  

4. Select new worksheet and select OK 

5. The worksheet will look like this 

 

Exercise 1a  

Developing a pivot table by the number of cases by month, year and region 

1. Select Region from field list in right hand corner and drag into Column field 

2. Select Month Year and drag into Row field  

3. Select Diagnosis Date and drag into Values – it should be automated to Count 
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It should look like this (note I’ve customised the month year variable) 

 

Exercise 1b 

4. Present the information in a graph format and add to the standard report template  

5. Summarise how you would interpret the data to primary health care providers 

(simple dot points) 

 

 

Exercise 2a 

You’ve created a graph of case distribution by time and place and now need to evaluate the 

number of cases by age group and sex to get a sense of at risk age groups and whether 

there’s a bias in distribution towards males or females.  

1. You can use the same pivot table and change the variables for row and columns 

 

 

 

 

 



188 
 

Should look like this 

 

You can try adding Region in and see what you think in terms of creating a graph that is easy 

to understand 

Pivot table would look like this 

 

Exercise 2b 

2. Present the information in a graph format and add to the standard report template 

(age group and sex only pivot table version)  

3. Summarise how you would interpret the data to primary health care (simple dot 

points) 
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Exercise 3 

Calculating CDNA targets for time to treatment and completeness of contact tracing 

CDNA guidelines recommend time to treatment for infectious syphilis cases is within 14 

days of test done: 

1. Calculate median days to treatment (plus range) and add dot point to report 

2. Proportion treated within 14 days (CDNA indicator states 80%) 

3. Develop a treatment cascade graph and summarise how you interpret this (normally 

there would be a proportion of untreated cases in a current outbreak but there are 

nil in the data sent)  

 

CDNA guidelines recommend named contacts are followed up within 1 month 

1. Calculate the proportion of named contacts 

2. Proportion of named contacts followed up 

3. Ratio of contacts to cases by: 

- No of contacts 

- No of named contacts 

- No of named contacts followed up within 1 month  

4. Add to care cascade graph and summarise 

Add graph and summary to report 
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Exercise 4  

A leading epidemiologist in sexual health has asked for reporting at the jurisdictional level 

to include 6 monthly infectious syphilis notification rates in Indigenous population only 

from outbreak regions. The purpose is to measure trends over time and you are requested 

to develop graphs for notification rates in 15 to 24 year age group and notification rates in 

all age groups from Jan–Jun 2013 (pre outbreak) to Jul 2013–Dec 2016, by region. 

Data to calculate this are on cases 2013–2016 (worksheet labelled notification rates) 

1. Develop graph for 15 to 24 years per 100,000 pop 

2. Develop graph for all years per 100,000 pop  

3. What’s the point of separating 15 to 24 years?  

4. Compare Jan–Jun 2013 (pre outbreak) to Jul 2013–Dec 2016. How would you 

interpret the data to intended audience? 

 

This has been a LFF done ‘Territory Style’ (in other words keeping it simple). 
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Appendix 1: LFF Presentation 
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2. Teaching session for 2017 MAE Cohort  

 Teaching method/s Facilitator/s 

Introduction of teaching session (10mins) Overview  Linda 

Session 1 Teaching method/s Facilitator/s 

101 of outbreak investigation (30mins) 

Purpose 

Introduce participants to the practical components of outbreak investigations 

and important things to consider 

 

Objectives:  

By the end of the session:  

1. Participants will be aware of the 10 steps of outbreak investigation 

2. Awareness of practicalities to consider 

3. Working in the resource poor environments 

PowerPoint 

Participant engagement  

Lead facilitator: Julie Collins 

Katherine Todd 

Siobhan Tier  
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4. Cultural considerations if working with diverse populations  

Session 2  Teaching method/s Facilitator/s 

What’s wrong with that? (40mins) 

Purpose 

To develop critical thinking in participants when reviewing results and outcomes of 

studies. 

Objectives 

By the end of this session:  

1. Understand the importance of questioning data. 

2. Identify issues when interpreting data analysis. 

3. Apply critical appraisal techniques/terms to data analysis 

Power Point (we might just be 

using this for intro and 

conclusion) 

Scenario based examples 

(still deciding on whether we 

will use small groups for this) 

Participant questions  

Lead facilitator: Alyson 

Wright 

Sam McEwen 

Mica Hartley 

Session 3  Teaching method/s Facilitator/s 

All things Epi Cranium Quiz (45mins) 

Purpose 

Interactive quiz 

Participants divided into 4 

teams  

Lead facilitator: Jonathan 

Malo 

Rosemary Wright 
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To present epidemiology in a fun interactive way with all students 

participating 

 

Objectives 

By the end of this session:  

1. Participants will have learnt creative ways to retain epi knowledge  

2. Gain skills in rapid response and problem solving in the field 

3. Gain an understanding of breath of skills required for the MAE 

4. Demonstrate dynamic techniques for collaborating with colleagues 

4 quiz components  

- paper and pens 

- Play dough 

- Power Point 

-  

Prize for winning team 

Laura Edwards 

Kathleen McDermott 

Linda Garton 

Session 4  Teaching method/s Facilitator/s 

Tip and tricks (15mins)  

Purpose and objectives 

To complete the teaching by providing a brief overall snapshot of tips/tricks MAE 

2016 students have found useful in the first year  

Power Point Meru Sheel 

Evaluation    
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Evaluation forms (5 mins)    

MAE: 2017 Teaching Session, 10 March 2017  

Please rate how you found the following components of the teaching sessions (circle a number): 

 Not of use Minimal use Neutral Useful Highly useful 

Session 1:  Outbreaks- things you wish you knew! 

The format of the session (methods used to deliver) 1 2 3 4 5 

Presenter style (appropriate for the session) 1 2 3 4 5 

Session content 1 2 3 4 5 

Session 2:  What’s wrong with that? 

The format of the session (methods used to deliver) 1 2 3 4 5 

Presenter style (appropriate for the session) 1 2 3 4 5 

Session content 1 2 3 4 5 

Session 3:  All things epi (knowledge quiz) 

The format of the session (methods used to deliver) 1 2 3 4 5 
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Presenter style (appropriate for the session) 1 2 3 4 5 

Session content 1 2 3 4 5 

Session 4:  Tips and tricks from the field 

The format of the session (methods used to deliver) 1 2 3 4 5 

Presenter style (appropriate for the session) 1 2 3 4 5 

Session content 1 2 3 4 5 

Overall what did you learn from the sessions?  

 

 

 

What did you think needed improvement?  

 

 

Do you think participants had an opportunity to interact throughout the sessions?  

 

 


