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EXECUTIVE SUMMARY 
 

 

 This annual report provides an update on the ongoing issue of elevated blood lead levels 
in Broken Hill children with an epidemiological focus. The data deliver a near real-time 
review, measuring the impact of ongoing environmental and health service focused 
strategies, as well as public health actions aiming for all children in Broken Hill to 
maintain blood lead levels at or below 5µg/dL, the new National Health and Medical 
Research Council (NHMRC) level for investigation. 
 

 All children 1-4 years residing in Broken Hill have been offered blood lead testing since 
1991. This testing is voluntary and offered by the Broken Hill Child and Family Health 
Centre Service and Maari Ma Primary Health Care Service.  

 

 From 2011 several strategies have been implemented to improve the participation rates 
for voluntary blood lead level screening including: 

 alignment of lead testing with childhood immunisation clinics; 

 introduction of mobile text message (SMS) reminders to reduce ‘did not attend 
rates’; 

 development of partnerships to improve initial testing and case management 
of children with high blood lead levels and;  

 restarting promotion of lead screening through pre-schools visits and 
community events with the Lead Ted Junior mascot. 

 
 

The significant outcomes for 2015 are:  

 There were 679 children (178 Aboriginal and 501 non-Aboriginal) tested, 40 children 
fewer than in 2014.  

 The population age-sex standardized geometric mean blood lead level  was 
5.8µg/dL, a slight increase from 2014 but similar to the 2013 mean. 

 The Aboriginal age-sex standardized population geometric mean blood lead level 
was 9.3µg/dL, an increase from previous years. 

 Of 177 babies’ cord bloods tested, the geometric mean was 1.1µg/dL. 

 The proportion of all children, Aboriginal and non-Aboriginal children with blood lead 

levels above the current NHMRC benchmark of ≤5µg/dL was 47%, 79% and 35% 

respectively.  

 The proportion of all children, Aboriginal and non-Aboriginal children with blood lead 
levels above the then NSW Health notifiable level of ≥10µg/dL was 24%, 49% and 

14% respectively. The current notifiable level has changed to 5µg/dL from February 
2016. 

  



 

   4 

 

 
 

TABLE OF CONTENTS 
 
 

EXECUTIVE SUMMARY ............................................................................................ 3 

 

INTRODUCTION ........................................................................................................ 5 

 

DEMOGRAPHIC DATA AND PARTICIPATION RATES IN BROKEN HILL ............... 7 

 

SCREENING OF NEWBORNS................................................................................... 8 

 

SCREENING OF CHILDREN AGED 1 TO 4 YEARS ................................................. 9 

 

SCREENING OF ABORIGINAL CHILDREN AGED 1 TO 4 YEARS ........................ 15 

 

CONCLUSION .......................................................................................................... 20 

 

APPENDIX 1 HIGH RISK BIRTHING CRITERIA ...................................................... 21 

 

BIBLIOGRAPHY ....................................................................................................... 22 

 

  



 

   5 

 

INTRODUCTION 
 
Broken Hill is an historical town founded in 1883 on mining of the ‘line of lode,’ the world’s 
largest and richest silver-lead-zinc mineral deposit, shaped like a boomerang. Since the 
Broken Hill Proprietary Company Limited was floated in 1885, lead poisoning has been 
evident among early miners and their families. Despite this evidence, lead poisoning was 
seen as mainly an occupational rather than a population health issue.     
 
A serological survey of school-aged children in 1982, found that all had blood lead levels 
below 40µg/dL, the then level of concern in Australia.1 A survey of 1-4 year-old Broken Hill 
children in 1991 found that 86% had blood lead levels of 10µg/dL or above and that 38% 
had very high lead levels of 20µg/dL or above.2  
 
Since 1991, all 1-4 year old children in Broken Hill have been offered voluntary blood lead 
screening. The combination of a reminder letter, linking lead testing to attendance for 
immnunisations, promotions and advertising in the local media is used to encourage 
attendance at the lead screening clinic for at least one blood lead test each year. 
Population-based blood lead screening is used to measure the impact of lead in childhood 
development and to orientate the delivery of health services and guide research questions 
to achieve the goal of all children in Broken Hill recording and maintaining a blood lead level 
within current health guidelines. In 1993 the National Health and Medical Research Council 
(NHMRC) set a goal for all Australians to have a blood lead level of less than 10µg/dL.  
 
In 1994, the NSW State Government funded a lead management program to address high 
blood lead levels in Broken Hill children.3 Activities included an active research and 
evaluation project coupled with extensive land remediation work which began in 1997, with 
final works completed in 2003 and 2004. In addition this funding allocation included health 
promotion campaigns, active case finding and management, remediation of land, planting of 
hardy native shrubs and grasses and urban development of vacant blocks and cemented 
footpaths.4   
 

The effort of the Broken Hill community and the NSW Government resulted in a major 
reduction of blood lead levels among young children during the 1990s. At the same time as 
blood lead levels dropped so was attendance at screening with the lowest numbers in 2008-
2010. This was recognised as more than just a reflection of the decreasing population 5-7. 
 

                                                 

 
1
 Phillips A. Trends in and factors for elevated blood lead concentrations in Broken Hill pre-school children in the period 1991-1993 

(dissertation). Newcastle: University of Newcastle; 1998. 
2
 Woodward-Clyde. Evaluation of environmental lead at Broken Hill. Prepared for Environmental Protection Authority, NSW. Project No. 

3328. Sydney: ACG Woodward-Clyde Pty Ltd; 1993. 
3
 Lyle DM, Phillips AR, Balding WA, Burke H, Stokes D, Corbett S et al. Dealing with lead in Broken Hill: trends in blood lead levels in 

young children 1991-2003. Sci Total Environ 2006; 359: 111-9. Doi:10.1016/j.scitotenv. 2005.04.002 
4
 Boreland F, Lesjak MS and Lyle DM. Managing environmental lead in Broken Hill: a public health success. NSW Public Health Bull 

2008; Vol.19 (9-10). 2008 
5
Kardamanidis K, Lyle DM, Boreland F.  Addressing decreasing blood lead screening rates in young children in Broken Hill, NSW.  NSW 

Public Health Bulletin 2008; 19(9-10):180-182 
6
Boreland F, Lyle D.  Using performance indicators to monitor attendance at the Broken Hill blood lead screening clinic.  Environmental 

Research 2009; 109:267-272 
7
Thomas S, Lyle D, Boreland F.  Improving access to and outcomes of blood lead screening for Aboriginal children in Broken Hill NSW 

NSW Public Health Bulletin 2012; 23(11-12):234-238 
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From July 2006 the management of lead has been integrated with the Broken Hill Child and 
Family Health Centre. At the time of the integration, several public health activities were 
recommended to minimise the impact of lead in Broken Hill children including:  
 

 cord blood analysis offered for all babies born to women who reside in Broken Hill; 

 blood lead level surveillance for children under 5 years; 

 case management of children with lead levels above the recommended levels; 

 educational and health promotion activities for families in the Broken Hill community. 
 

The Broken Hill Community Reference Group, founded in 2008, is led by the Broken Hill 
City Council and consists of community interest groups, mining companies and government 
agencies representing and advocating for the Broken Hill community regarding lead as a 
community issue. The Broken Hill Lead Steering Committee, also founded in 2008, was 
constituted to focus on the health issues related to elevated blood lead levels in children. 
Both groups have an interest in minimising the impact of lead exposure whilst maintaining a 
viable mining industry in Broken Hill.  
 
Since October 2008 parents have had the option of having their child(ren) screened with the 
less invasive capillary sampling (fingerprick) method.  A child’s first test in a calendar year 
has always been used for the blood lead analysis for the annual report. If a child has both a 
fingerprick and venous test the venous test is used.  
 
From 2011 additional strategies successfully introduced to further improve the health 
outcomes of children in Broken Hill, included: 
 

 alignment of lead testing with the childhood immunisation clinics; 

 introduction of SMS reminders to reduce ‘did not attend’ rates; 

 development of a collaborative partnership with Maari Ma Health Aboriginal 
Corporation, an Aboriginal community controlled health service, where the Healthy Start 
team tests blood lead levels in children and provides follow-up care and case 
management of children with high lead levels. 

 promotion of lead screening through pre-schools visits and community events with the 
Lead Ted Junior mascot. 

 
Since 1993 blood lead levels aimed to be less than 10µg/dL, however, in May 2015, the 
NHMRC issued the following statement: “a blood lead level greater than 5 micrograms per 
decilitre suggests that a person has been, or continues to be, exposed to lead at a level that 
is above what is considered the average ‘background’ exposure in Australia” (Evidence on 
the Effects of Lead on Human Health8). Five µg/dL has been used as the benchmark level 
for this report to enable insight into the extent of lead as an issue for children in Broken Hill, 
though ≥10µg/dL was the NSW Health notifiable blood lead level during 2015.  
 
From July 2015, following significant planning and advocacy and working with a number of 
Ministers, the NSW Government funded the Broken Hill Environmental Health Program 
(BHELP) with $13 million allocated to lead abatement over 5 years. Five people have been 
recruited to the BHELP program. under the auspices of the Environmental Protection 
Agency.(EPA). The steering committee is made up of representatives from EPA, Far West 
LHD and Broken Hill Lead Reference Group. 
 

8
NHMRC: Evidence on the Effects of Lead on Human Health ref # EH58  May 2015 

http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/eh58_nhmrc_statement_lead_effects_human_health_a.pdf 
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Notable outcomes for 2015 have been: 
 

 There were 679 children (178 Aboriginal and 501 non-Aboriginal) tested, 40 children 
fewer than in 2014.  

 The population age-sex standardized blood lead level mean was 5.8µg/dL, a small 
increase from 2014 (5.2µg/dL) but similar to the 2013 mean. 

 The Aboriginal age-sex standardized population blood lead level mean was 9.3µg/dL, 
an increase from previous years. 

 Of 177 babies’ cord bloods tested, the geometric mean was 1.1µg/dL. 
 
Future challenges for managing blood lead levels in Broken Hill children that are above the 
guidelines include: 
 

 meeting the lower NHMRC recommended threshold of blood lead levels in children, 
particularly for Aboriginal children; 

 maintaining long term momentum in the community to support childhood screening in 
the first five years of life once the NSW government funded Broken Hill Environmental 
Lead Program finishes in 2020; and  

 ensuring the community continues to engage in lead action activities. 
 
DEMOGRAPHIC DATA AND PARTICIPATION RATES IN BROKEN HILL 
 
Over the course of each census (1991-2011) there has been a decrease in the overall 
number of children under the age of 5 years residing in the Broken Hill Local Government 
Area (Table 1). Census data were used as the denominator for the analysis to measure the 
impact of the voluntary blood lead screening program. The next census is in 2016 with data 
available in 2017. 
 
To measure any potential differences within the population, a separate analysis is 
undertaken to monitor any inequitable burden of high lead levels that might be evident in 
Aboriginal children. Denominator data on Aboriginality are sourced from the census and are 
based on self-identification. The number and proportion of Aboriginal identified children has 
increased from 1996 to 2011 (Table 1).  
 
In 2015 the participation rate for all children aged 1-4 was 77% and for Aboriginal children 
was 122%. Since 2012 there has been an over 100% participation rate for Aboriginal 
children in the Broken Hill blood lead level screening program. This may be due to the under 
reporting of self-identified Aboriginal status during census collection or perhaps indicative of 
migration of families with Aboriginal children to the Broken Hill Local Government Area.  
 
The number of children screened has increased significantly over the last few years. 
Increasing the proportion of children tested will improve the accuracy of the population 
estimate for mean blood lead levels among Broken Hill children. 
 
Table 1. Demographic profile of children under 5 years of age in Broken Hill 
 

Age  in 
years 

1996 2001 2006 2011 

 All Aboriginal All Aboriginal All Aboriginal All Aboriginal 

0-4 1427 112(8%) 1255 165(13%) 1191 177(15%) 1070 176(16%) 
Source: ABS Census data. 
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SCREENING OF NEWBORNS 
 

The introduction of newborn screening assists in determining the impact of lead transfusion 
from the mother to the unborn child. To test the lead levels in newborns, a sample of venous 
blood from the umbilical cord is used. Screening of cord blood samples commenced in 
1996; the aims being to determine blood lead levels in children at birth and to identify those 
exceeding the guidelines. Cord blood lead levels have been falling from 2.9µg/dL in 1996, 
levelling out from 2008 at 1.2µg/dL and in 2015 decreasing further to 1.1µg/dL. In 2015, 187 
babies were born at Broken Hill Hospital to Broken Hill mothers, with 95% having their cord 
blood tested. As for all children under 5 years of age, there has been a decline in newborns 
in Broken Hill. In addition, for mothers to give birth at Broken Hill hospital in recent years 
they must be considered low risk (Appendix 1). If they do not meet the criteria for a low risk 
birth they are referred to Flinders Medical Centre or Women’s and Children’s Hospital, 
Adelaide. Approximately 1-2 women each month birth elsewhere either because they are 
referred due to being high risk or they have chosen to birth at another hospital. This affects 
the number of cord bloods tested. 
 
Cord bloods are tested in the same way as a venous sample, with a minimum reading 
possible of 1µg/dL (Figure 1). The geometric mean is used because blood lead values are 
clustered at one end of the range with most being under 10µg/dL.  The arithmetic mean is 
not appropriate to use in this situation because it is only accurate when values are spread 
evenly along the range or clustered in the middle.  
 

Umbilical Cord Blood Screening in Broken Hill 1996-2015 
 
Figure 1.Geometric mean blood lead concentration and number of resident newborns screened at Broken Hill 
Health Service, 1996-2015. 

 
 

9
.CDC. Fourth national report on human exposure to environmental chemicals. Updated tables, September 2013. Atlanta, GA: US 

Department of Health and Human Services, CDC; 2012. Available at 
http://www.cdc.gov/exposurereport/pdf/fourthreport_updatedtables_sep2013.pdf 
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SCREENING OF CHILDREN AGED 1 TO 4 YEARS 
 

A child’s first test in a calendar year is used for the following analyses. If a child has both a 
fingerprick and venous test, only the results of the venous test are used. Over the duration 
of the voluntary blood lead screening program there has been a trend of decreasing 
average blood lead levels in children aged 1-4 years since 1991, from a high of 16.7µg/dL in 
1991 to an adjusted mean of 5.8µg/dL in 2015 (Figure 2). This small increase from 
5.2µg/dL in 2014 mirrors the rise in both non Aboriginal (from 4.4µg/dL to 4.9µg/dL) and 
Aboriginal (from 8.0µg/dL to 9.3µg/dL) children’s adjusted means. The results for Aboriginal 
children are discussed separately but presented with all children’s results in Figure 2 for 
ease of comparison. 
 
The number of all children tested peaked in 1994, with 948 children screened, as a result of 
a major, labour-intensive doorknocking campaign in 1994 to raise awareness in the wider 
community.  In 1998, four years after the commencement of environmental and health 
promotion initiatives, a second peak was observed where 814 children were tested. There 
was no apparent specific intervention responsible for this second peak. From 1998 there 
had been a progressive decline in the number of children voluntarily undertaking blood lead 
screening. From 2011 this falling participation rate was reversed with the inclusion of blood 
lead screening with routine immunisation at the Broken Hill Child and Family Health Centre 
and expansion of testing at Maari Ma Primary Health Care service. In 2015 a total of 679 
children had at least one test, 40 fewer than 2014. Each census since 1991 has counted 
fewer children aged 1-4 years living in Broken Hill. Data collected in the 2016 census will be 
available in 2017. Anecdotally blood lead testing has increased at GP practices although 
blood lead results for 2015 did not need to be reported to the Child and Family Health 
Centre; or notified to the Public Health Unit when <10μg/dL. 
 
Because children's blood lead levels vary by age and sex, it is difficult to compare blood 
lead levels from one year to another unless the same proportion of children in each age 
group is tested in successive years.  Usually that proportion changes a little each year. 
Therefore age-sex standardisation is used to account for this change and calculates what 
the blood lead level would be if all children in Broken Hill were tested using the proportion of 
children in each age-sex group from the most recent census. This age–sex adjusted 
population mean is the one reported over time for children aged 1-4 years. 
 
In May 2015, the NHMRC issued the following statement:  
“a blood lead level greater than 5 micrograms per decilitre suggests that a person has been, or continues to 
be, exposed to lead at a level that is above what is considered the average ‘background’ exposure in 
Australia” (Evidence on the Effects of Lead on Human Health). 

 

The proportion of children with blood lead levels ≤5µg/dL has risen from 24% in 2000 to 

53% in 2015 (Figure 3). At the same time the population mean has fallen from 8.4µg/dL to 
fluctuate since 2005 between 5-6µg/dL. Fluctuations in the geometric mean in part reflect 
the proportion under 5µg/dL as well as the number of children tested (i.e. the greater the 
proportion of children under 5µg/dL the lower the geometric mean). 
 
While the NHMRC changed their benchmark in 2015, the notifiable blood lead level to NSW 
Health for 2015 was 10µg/dL or more. The change to 5µg/dL was implemented in February 
2016. The proportion of all children with a blood lead level ≥10µg/dL in 2015 was 24%. 
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Blood lead levels in all children and children identifying as Aboriginal aged 1 – 4 years in Broken Hill, 1991-2015 

 
 
 

                    Figure 2. Population age-sex standardised geometric mean blood lead concentration and number of all children and Aboriginal* children screened aged 
between 1-4 years in Broken Hill, 1991-2015. The red line indicates the point in which both venous and capillary samples are reported together and the blue 
the inclusion of screening with childhood immunisation. *There were no recorded tests for Aboriginal children in 1991. Standardisation applied only from 1997 
onwards, due to small sample size.  Additionally, Aboriginal status was only consistently collected from 1997.  
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Percentage of children aged 1 – 4 years in Broken Hill by category of blood lead level and geomean by year 
 

 
 
Figure 3.  Population age sex standardised percentage of Broken Hill children in each blood lead category including ≤5ug/dl, aged between 1 and 4 years, 

and population age sex standardised age-sex geometric mean (geomean), 2000-2015. 
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Aligning blood lead screening with immunisation has resulted in more children aged 1 to 
less than 3 years being screened for lead. Capturing more children for screening is 
important as children aged 1-3 years are considered particularly at risk of increasing blood 
lead levels as they start to crawl and become more mobile with increasing hand to mouth 
activity. 
 
While the overall number of children screened has decreased from the peak in 1994, it is 
apparent that previous interventions and strategies have been successful in reducing blood 

lead levels and the number of children with blood lead levels ≤ 5µg/dL has increased from 

2000. In 2015, however, the number of children has fallen in this category (Figure 4) and 
the number of children in the 6-<10 µg/dL, 10-14 µg/dL and 15-19 µg/dL categories 
increased compared to 2012-2014. There are no apparent explanations for these increases 
and on a population basis (Figure 3) the proportional increases are small.  Note that the 
data in Figure 3 are population age-sex standardised percentages and the data in Figure 4 
are raw numbers.  Consequently, there will be minor discrepancies between the two results 
due to rounding of the numbers to determine percentages.  
 
Blood lead levels and the number of children tested are both higher in the first half of the 
year (Figure 5). Children presenting for testing also drops over the winter months. As the 
immunisation schedule occurs at 12 months, 18 months, 2 years and 4 years of age, a child 
may present at 12 months and 18 months or 18 months and 2 years in the same calendar 
year. Only the first (younger age) test is used and this is the main reason why there are 
more children’s first tests in the first 6 months of a year. This also explains the success in 
capturing those aged between 12 months and less than 3 years.  
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Number of children aged 1 – 4 years in Broken Hill by category of blood lead level by year 

 

 

 

Figure 4. Count of all tested Broken Hill children in each blood lead category, aged between 1 and 4 years, 2000-2015. 
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Monthly mean blood lead levels of children aged 1 – 4 years in 2015 

 

 
 

 

 

Figure 5. Monthly geomean comparison of first visit blood lead levels for Broken Hill children aged between 1 to 4 years of age for 2015. 
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SCREENING OF ABORIGINAL CHILDREN AGED 1 TO 4 YEARS 
 

Although blood lead level for Aboriginal children is higher than the overall geometric mean 
for all Broken Hill children, this level has also been slowly decreasing. There has been an 
historical burden of high blood lead levels in children identified as Aboriginal in Broken Hill. 
The gap between Aboriginal and non-Aboriginal children blood lead levels has ranged from 
9.1µg/dL in 1993 (when only 6 children tested were recorded as Aboriginal) to a low of 
1.3µg/dL in 2008 (with an estimated 44% of Aboriginal children screened). From 2011, 
when aligning blood lead testing with immunization began and the proportion of children 
tested markedly increased, the average gap is 2.8µg/dL (Figure 2).  
 
This year saw an increase of 1.3µg/dL in the Aboriginal population age-sex standardized 
geomean, from 8.0µg/dL in 2014 to 9.3µg/dL in 2015 (Figure 2). The unadjusted geomean 
for the 178 children tested was 8.6µg/dL. In previous years the unadjusted and adjusted 
geometric means have been comparable. While the proportion of children tested is high the 
number of children in any given age-sex cohort is small. This year one age-sex cohort 
recorded few tests all with blood lead levels over the current NHMRC benchmark. The 
cohort’s calculated age-sex geomean had a noticeable effect on the adjusted population 
geometric mean. When the cohort’s geomean was replaced with a value in line with the 
other cohorts the adjusted geomean decreased and was closer to the unadjusted geomean. 
Further examination of the data showed this observation was likely due to fewer children in 
this age group tested than expected as well as an artefact of the screening process and 
analysis method, in this case the age at their first test that is counted in the analysis. Some 
in 2015 were still considered in the 1 year cohort (as were 18 months old at first test in 
2015) or in 2015 were in the next age cohort (3 Yrs). There were also children expected in 
the age-sex cohort (from 2014 records) who had no test recorded in 2015.  
 
While the geomean for individual years does fluctuate the marked overall decrease in the 
geometric mean of blood lead in Aboriginal children from 1994 can be attributed to the 
expansion of the blood lead screening program by screening and active case management 
of children through Maari Ma Aboriginal health service including at the time of immunisation, 
as well as education around reducing lead exposure. As well Aboriginal children will have 
benefited from general public health action to reduce the health impacts of high blood lead 
levels, past remediation work, and health promotion activities undertaken as part of a broad 
range of activities to reduce the potential environmental exposure to lead in Broken Hill.  
  
In all years, except 2009, the proportion of Broken Hill children identifying as Aboriginal that 
have been screened has been higher than that for non-Aboriginal children (Figure 6). The 
marked increase in attendance of Aboriginal children from 2011 is probably attributed to 
blood lead screening being offered with immunisation services, as well as the additional 
opportunity offered for screening through Maari Ma Aboriginal health service. Using the 
2011 ABS Census data as the denominator, the proportion of resident Aboriginal children 
screened in 2015 was 122%. The population of Aboriginal children at the time of the 2011 
ABS Census is clearly an underestimate and the testing rate may be explained by the 
significant migration of families with Aboriginal children into Broken Hill and/or an overall 
under reporting of Aboriginal status during the census.  
 
Almost half (49%) of Aboriginal children had a blood lead level ≥10µg/dL the NSW Health 
notifiable level for 2015. 
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Based upon the new NHMRC benchmark of ≤5µg/dL, 91% of Aboriginal children would 

have exceeded this in 2000 and in the intervening period the proportion has fluctuated but 
overall has decreased, to 79% in 2015 (Figure 7). The most noticeable reductions have 
occurred in the 20-29µg/dL and ≥29µg/dL categories. The Aboriginal population is small and 
numbers of children tested have fluctuated widely over this period (particularly 2006-2010), 
(Figure 2). The most recent years may be more indicative of blood lead levels in the 
Aboriginal population than those between 2006-2010.  
 
The discrepancies in blood lead levels between Aboriginal and non-Aboriginal children are 

greatest in the ≤5µg/dL category (Figure 8). The proportion of non-Aboriginal children with 

blood lead levels ≤5µg/dL is 65% compared to 21% of Aboriginal children. Using these 

proportions and the 2011 census data an estimated 259 non Aboriginal and 115 Aboriginal 
children are above 5µg/dL. If the 178 Aboriginal children tested in 2015 is considered closer 
to the current Aboriginal population aged 1-4 years then the number would be 141. A 
significant discrepancy for the ≥10-14µg/dL category is also noted, with 31% of Aboriginal 
children having this level compared to only 9% of non-Aboriginal children. Corresponding 
discrepancies were also noted in 2013 and 2014.  
  
The expansion of the blood lead screening program has resulted in a more accurate 
depiction of the burden of blood lead level among Aboriginal children. This more accurate 
picture can better inform public health action to reduce the blood lead level discrepancy 
between Aboriginal and non-Aboriginal children in Broken Hill.  



 

 

17 

 

  
 
 

Proportion of children identifying as Aboriginal aged 1 – 4 years screened for blood lead levels in Broken Hill, 1991-2015 

 

 
Figure 6. Adjusted response rate* of all children and Aboriginal children aged 1 to 4 years attending lead testing clinics, 1991-2015. The red line indicates the 
point in which both venous and capillary samples are reported together; the blue line indicated commencement of linking of screening with Immunisation 
program and expansion when Maari Ma offered blood lead screening.    
*Calculated on a 1.6% decline of children aged 1 to 4 years for period 1996 - 2001.  Calculations for 2002-2005 based on 2001 census data, 2006-2010 on 
2006 census data, 2011-2015 based on 2011 census data.  
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Percentage of Aboriginal identified children aged 1 – 4 years for each category of blood lead level, 2000-2015 

 

 

 

Figure 7. Percentage of Broken Hill Aboriginal children in each blood lead category, aged between 1 and 4 years, 2000-2014. Data is presented from 2000 

as before that the proportion and number of Aboriginal children tested was small, additionally caution should be used with the 2006 – 2010 results as this was 

also a period of low attendance by Aboriginal children. 
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Blood lead level categories by Aboriginal status for children aged 1 – 4 years, Broken Hill, 2015 

 

 

Figure 8. Comparison of Aboriginal versus non-Aboriginal aged 1-4 years by Blood Lead Categories, including ≤5ug/dl, for 2015 
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CONCLUSION 
 

In 2015 the age-sex standardised mean for all children and Aboriginal children rose slightly, 
especially when compared to results since 2012. The proportion of all children above the 

new NHMRC benchmark of ≤5µg/dL, was 47% and for Aboriginal children 79%. While these 

findings are reflective of the new benchmark and present new challenges, screening 
participation is still high, cord blood levels decreased and average population blood lead 
levels for children aged between 1 and under 5 years have remained within a 5-6µg/dL 
range.  
The alignment of immunisation and blood lead testing, as well as the strengthening of the 
partnership between the Child and Family Health Centre and Maari Ma have been major 
factors in reversing the previous decline in children’s participation in screening.  These 
initiatives may have also contributed to the decrease in blood lead levels.   
 
Reducing blood lead levels among Aboriginal children to match those of non-Aboriginal 
children remains a challenge. The 2015 results indicate that 65% of non- Aboriginal children 

in Broken Hill had a blood lead level of ≤5µg/dL compared to only 21% of Aboriginal 

children. The statement issued by the NHMRC in May 2015 recommends that “If a person 
has a blood lead level greater than 5 micrograms per decilitre ... the source of exposure 
should be investigated and reduced, particularly if the person is a child or pregnant woman. 
Identifying and controlling the source of lead exposure will reduce the risk of harm to the 
individual and to the community”.  In light of this statement, reducing blood lead levels 
among children, especially Aboriginal children in Broken Hill, will continue to be a challenge 
for some time to come.  
 
The emphasis of the Broken Hill Environmental Lead Program, set up in mid-2015, on 
further lead abatement and environmental activities adds an extra dimension to the current 
prevention and management strategies. This renewed program should also help maintain 
long term momentum in the community to support childhood screening and engage in lead 
reduction activities, with the primary aim of decreasing blood lead levels in children.  
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APPENDIX 1 HIGH RISK BIRTHING CRITERIA 
 
The criteria for birthing in Broken Hill is that they have to be low risk.  
 
The following women are not able to give birth in Broken Hill: 
 

 <37 weeks gestation 

 BMI > 45 at 36 weeks gestation 

 High risk comorbidities requiring specialist treatment 

 Uncontrolled gestational diabetes  

 Severe intrauterine growth restrictions/foetal abnormalities 

 High risk pre-eclampsia 

 High risk twins or triplets 

 Women with type I diabetes 

 Induction of labour or caesarean prior to 38 weeks gestation 
 
All of the above women are referred to Flinders Medical Centre or Women’s Children 
Hospital, Adelaide.  
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