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Abstract
Objectives: To describe the prevalence of certain health conditions in newly 
arrived refugees to Sydney, Australia, and thereby help inform screening 
practices. 

Study type: A clinical audit of routinely collected pathology results.

Methods: Demographics and pathology results from a nurse-led health 
assessment program for newly arrived refugees during 2013 and 2014 
were analysed. Prevalences of screened conditions were calculated, 
and compared by country of birth and other demographic features. A 
specific category was created for those from Middle Eastern countries, for 
comparative analysis.

Results: Pathology results were analysed for 3307 people from 4768 seen 
by the assessment program (69.4%). Anaemia was found in 6% of males and 
7.6% of females. Vitamin D deficiency (<50 nmol/L) was detected in 77.5%. 
Chronic hepatitis B was found in only 1.7% but in more than 10% of people 
from Burmese and Tibetan backgrounds. Strongyloides seropositivity was 
found in 4%. Among the subset tested for hepatitis C antibody, 0.5% were 
positive. No human immunodeficiency virus (HIV) infections were detected.

More than 75% of the study population was from Middle Eastern countries. 
Compared with refugees from other regions, this subset had less anaemia 
(in females), more vitamin D deficiency, less chronic hepatitis B and less 
strongyloides seropositivity.

Conclusions: People from refugee backgrounds have differing risks of 
conditions, based on demographics, migration history and prior screening. 
Postarrival testing should be tailored to each family and individual. Results 
of screening should be constantly reviewed and the approach updated 
based on findings. We support, in particular, the Canadian approach of 
only retesting HIV in refugees from countries with a high prevalence of 
infection (>1%).
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Key points
• Prevalence of chronic infectious diseases,

including latent tuberculosis infection and
hepatitis B, is low in refugees from the
Middle East

• Strongyloides seropositivity was found
in 4.1% of those screened; this is an
important condition to detect and
eliminate

• Vitamin D deficiency remains very
common in refugee settlers

• Targeted HIV testing found no cases.
The authors recommend risk-based
HIV screening only, in this prescreened
population of resettled refugees
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Introduction
In recent years, Australia has accepted 13 750 refugees 
annually through its humanitarian migration program. This 
number will gradually increase to 18 750 by 2019. The 
Australian Government also allocated a one-off intake of 
12 000 places over 2016 and 2017 for refugees fleeing 
the crises in Syria and Iraq. 

Health assessment of resettled refugees is important. 
Many come from persecuted minorities, and have 
endured war or civil unrest, overcrowding, unsanitary 
environments and repeated displacement, leaving them 
susceptible to psychological trauma and communicable 
infections. With conflict and the breakdown of healthcare 
systems, healthcare may be inadequate, and medical 
conditions may go undiagnosed and undertreated. 
Additionally, certain conditions such as thalassaemia 
and vitamin D deficiency are more common in certain 
ethnic groups.1

When refugees arrive in Australia, individuals and 
families are encouraged to undertake an initial health 
assessment. In New South Wales (NSW), this may be 
done through a refugee nurse program that exists in key 
settlement areas. Alternatively, a general practitioner (GP) 
may be the first port of call, or a combination of the two, 
depending on local service delivery models.

The most recent (2016) guidelines for health 
assessment of people from refugee-like backgrounds 
outline the prevalence of various conditions by region, but 
there is a lack of data for people from the Middle East.1

This study reports on the prevalence of conditions 
found during screening undertaken in 2013 and 2014 
by the NSW Refugee Health Service (RHS) Nurse 
Program based in metropolitan Sydney. Because 
most resettlement during this period was of refugees 
from the Middle East, notably Iraq, this study updates 
current knowledge of common health issues found in 
Middle Eastern refugees settling in Australia, to inform 
approaches to the ongoing intake from that region.

Predeparture health assessment
Intending permanent migrants to Australia, including 
refugee applicants, undergo a mandatory immigration 
medical examination 3–12 months before departure. 
In 2013 and 2014, this included a history, physical 
examination, a chest X-ray if aged 11 years or older, 
and human immunodeficiency virus (HIV) testing if aged 
15 years or older.2 Syphilis testing was introduced at the 
end of 2015.3 Other tests may be ordered, if indicated. 

Around 3 days before departure, funded refugee 
entrants are offered a voluntary departure health check, 
which includes: assessment of ‘fitness to fly’; testing and 
treatment for malaria (depending on port of departure); 
presumptive treatment for helminths; immunisation for 
measles, mumps and rubella (MMR); and possibly other 
immunisations.4 

Postarrival assessment
Since late 2012, newly arrived refugees settling in the 
Sydney metropolitan region have been offered a health 
assessment through the NSW RHS Nurse Program. The 
aim of this initial assessment is to facilitate transition into 
mainstream healthcare. It includes a review of health 
issues, including physical, psychological, dental and 
vaccination status, and some baseline investigations. 
Screening is based on the World Health Organization 
principles for screening for disease and the Australasian 
Society for Infectious Diseases (ASID) refugee health 
guidelines (2009 version at that time).5,6 

Additional tests are ordered for symptomatic 
individuals, in consultation with an RHS medical officer, 
if required. Other circumstances would also alter the 
approach; for example, a pregnant woman would have 
routine antenatal screening. Nonroutine investigations are 
not examined in this review. 

Methods
This clinical audit was performed on routinely collected 
data from the RHS Nurse Program in Sydney (see 
Supplementary Tables 1 and 2 for details of screening 
tests, available from: hdl.handle.net/2123/17910). 
Individual, generic consent was obtained to collect, store 
and evaluate this data. Results and demographics for 
2013 and 2014 were downloaded from the pathology 
provider’s online database. Information on country of 
birth, which is not included in the pathology database, 
was inserted through a data-matching process, with 
manual checking where inconsistencies occurred. 

For analysis, a category called ‘Middle East’ was 
formed, combining those born in Iraq, Syria, Iran, 
Lebanon, Kuwait and Saudi Arabia. Egypt was not 
included because most refugees born in Egypt were of 
Sudanese ethnicity. 

Selected statistical significance values have 
been included, calculated using a chi-square test 
for comparing proportions. We did not perform age 
standardisation for this descriptive paper.

Results
There were approximately 8270 humanitarian settlers in 
metropolitan Sydney during 2013 and 2014. Of these, 
5222 were referred to the RHS Nurse Program; 4768 
attended and 3307 underwent pathology testing.

Demographics for those tested are shown in Figure 1 
below, and Supplementary Tables 3 and 4 (available 
from: hdl.handle.net/2123/17910). People from Iraq, Iran, 
Syria, Afghanistan, Pakistan, Tibet, India and Myanmar 
(Burma) collectively accounted for more than 90% of 
arrivals during the study period. 

http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
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Figure 1. Number and percentage of total cohort tested, by country of birth (n = 3307)
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a Afghanistan and Pakistan are grouped together because resettled refugees from Pakistan are generally children born to Afghan refugees in exile.
b Tibet and India are grouped together because resettled refugees from India are generally children born to Tibetan refugees in exile. 
c ‘Other’ comprises Vietnam, Sierra Leone, Nigeria, Kuwait, Guinea, Fiji, Ethiopia, Tanzania, Saudi Arabia, Liberia and Cambodia.
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Results from routine screening tests
Haemoglobin and ferritin
Anaemia was detected in 6.0% of males and 7.6% of 
females. Anaemia was particularly prevalent in refugees 

from Myanmar (12% of males, 11% of females), and Tibet 
and India (11% of males, 13% of females). Anaemia in the 
Middle Eastern population had a prevalence of 5.6% in 
males and 6.6% in females. Iron deficiency was detected 
in 17% of anaemic males and 53% of anaemic females. 
Thalassaemia trait test results are not reported here.

Table 1. Rates of anaemia, by country of birth and gender

Country

Males
Hb < 120g/L

Females
Hb < 110g/L 

n/nt % n/nt (%)

All countries 100/1663 6.0 121/1590 7.6
Afghanistan + Pakistan 4/136 2.9 7/97 7
Myanmar 6/51 12 6/53 11
Iran 2/79 3 3/61 5
Iraq 56/1011 5.5 70/1039 6.7
Syria 13/158 8.2 10/161 6.2
Tibet + India 11/100 11 10/80 13
Middle East 71/1261 5.6 (NS) 83/1267 6.6 (p < 0.01)a 

Hb = haemoglobin; n = number with Hb <120g/L (males) or <110g/L (females); NS = not significant; nt = number tested for Hb level
a Lower than women from non–Middle Eastern countries

Vitamin D
Vitamin D deficiency (<50 nmol/L) was detected in 
77.5% of all those tested and 78.7% of those from the 
Middle East. Moderate to severe vitamin D deficiency 

(<30 nmol/L) was detected in 34.9% of the group. Severe 
vitamin D deficiency (<12.5 nmol/L) was eight times more 
common in females than in males (Table 2). In children 
under 5 years of age, 56.7% had vitamin D deficiency.

Table 2. Vitamin D deficiency, by gender

Vitamin D level

All Male Female

n/nt % n/nt % n/nt %

<50 nmol/L* 2532/3265 77.5 1154/1672 69.0a 1378/1593 86.5a

30–49 nmol/L** 1394/3265 42.7 797/1672 47.7 597/1593 37.5
12.5–29 nmol/L*** 1064/3265 32.6 349/1672 20.9 715/1593 44.9
<12.5 nmol/L**** 74/3265 2.3 8/1672 0.5 66/1593 4.1

* = vitamin D deficiency; ** = mild deficiency; *** = moderate deficiency; **** = severe deficiency7,8; n = number deficient in vitamin D; 
nt = number tested for vitamin D level
a p < 0.0001

(Further information on vitamin D results can be seen 
in Supplementary Tables 5, 6 and 7, available from  
hdl.handle.net/2123/17910.)

http://hdl.handle.net/2123/17910
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Hepatitis B
A positive result for hepatitis B surface antigen (HBsAg), 
meaning probable chronic hepatitis B infection in this 
context, was found in 1.7% of those tested. For all 

countries, 0.2% of <10-year-olds, 0.6% of 10–19-year-
olds and 2.5% of >19-year-olds were positive for HBsAg. 
Hepatitis B was far more prevalent in arrivals from 
Myanmar (11.5%) and Tibet/India (12.7%) than in arrivals 
from the Middle East (0.6%) (Table 3).

Table 3. HBsAg prevalence, by country of birth and age

Country

All ages <10 years 10–19 years >19 years

n/nt % n/nt % n/nt % n/nt %

All countries 57/3266 1.7 1/538 0.2 4/616 0.6 52/2112 2.5
Afghanistan + 
Pakistan

4/233 1.7 0/47 0 0/42 0 4/144 2.8

Myanmar 12/104 11.5 0/17 0 0/14 0 12/73 16
Iran 2/139 1.4 0/13 0 0/19 0 2/107 1.9
Iraq 11/2058 0.5 1/347 0.3 0/381 0.0 10/1330 0.8
Syria 1/318 0.3 0/69 0 0/83 0 1/166 0.6
Tibet + India 23/181 12.7 0/19 0 4/33 12 19/129 14.7
Middle East 14/2534 0.6a 1/429 0.2 0/486 0.0 13/1619 1.0
n = number positive for HBsAg; nt = number tested 
a Lower than people from non–Middle Eastern countries (p < 0.0001)

Resolved hepatitis B infection (detectable hepatitis 
B core antibody [anti-HBc], hepatitis B surface antibody 
[anti-HBs] ≥10 IU/L and undetectable HBsAg) was 
found in 7.4% of the cohort. An isolated positive anti-
HBc result, often difficult to interpret, was found in 1.4%. 
(See Supplementary Table 8, available from hdl.handle.
net/2123/17910.)

Anti-HBs at a level of <10 IU/L, indicating lack of 
immunity to hepatitis B, was found in 67.1% of the cohort. 
Among refugees from the Middle East, there was a trend 
of lower immunity with increasing age, whereas, among 
those from Tibet and India, the greater the age, the 
higher the immunity rates. (See Supplementary Table 9, 
available from hdl.handle.net/2123/17910.)

Further analysis revealed that 58% of people from 
Tibet and India with immunity also had detectable 
anti-HBc, indicating resolved infection and consistent 
with higher rates of hepatitis B infection in Tibet and 
India. In contrast, only 14% of those tested from the 
Middle East with immunity had detectable anti-HBc. 
(See Supplementary Table 9, available from hdl.handle.
net/2123/17910.) 

Strongyloidiasis
Strongyloides serology (IgG) was positive in 4.1% and 
equivocal in 2.2% of the cohort. Strongyloides was 
more prevalent in refugees from Myanmar (14.6%). (See 
Supplementary Table 10, available from hdl.handle.
net/2123/17910.)

Syphilis
Reactivity to treponemal antibodies was found in 1.1% 
of those tested. Numbers tested by country of origin 
were too small to compare. A positive result does not 
necessarily mean active infection. (See Supplementary 
Table 11, available from hdl.handle.net/2123/17910.)

Results from risk-based screening
Malaria
Malaria testing was performed on refugees who had lived 
in, or passed through, countries at risk. Those tested 
included 72% (41 of 57) of refugees from sub-Saharan 
Africa who were older than 5 years. Of 185 individuals 
tested, none had a positive result.

Schistosomiasis
Schistosomiasis serology was generally tested in people 
from Africa or Southeast Asia, and was positive in only 
one person (from Sudan). However, only 25% (14 of 57) 
of people from sub-Saharan Africa had this test ordered. 

Rubella
Testing for rubella was recommended for premenopausal 
females, although some males were also tested. Lack of 
rubella immunity was found in 9.5% of the 949 refugees 
tested. Iran had high nonimmunity rates, at 22%. (See 
Supplementary Table 12, available from hdl.handle.
net/2123/17910.)

http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
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Hepatitis C
Hepatitis C serology was ordered for people from high-
risk countries or with increased risk of bloodborne 
viruses. Hepatitis C antibody (anti-HCV) was detected 
in 0.5% of those tested, and 0.7% were reported as 
indeterminate (meaning the result is unconfirmed). Three 
of four positive anti-HCV results were in individuals from 
Myanmar. Although numbers tested from Myanmar were 
small (51), this detection rate was significantly higher than 
in those from other countries (6% vs 0.5%, p < 0.0001). In 
the Middle Eastern group, only one person in more than 
640 tested was anti-HCV positive (<0.02%).

Presence of hepatitis C antibody does not necessarily 
mean current infection. Confirmatory RNA testing is 
required. No hepatitis C virus RNA testing was performed 
because the positive and indeterminate patients were 
referred to GPs for follow-up and further testing, results of 
which were not readily available.

In terms of coverage, hepatitis C serology was 
performed in 79% (33 of 42) of arrivals 15 years and 
older from sub-Saharan Africa, and 82% (33 of 41) from 
Egypt. However, only 30.1% (479 of 1592) of people 
originating from all countries with endemic hepatitis C as 
per the ASID guidelines1 were tested. Interestingly, none 
of these 479 individuals was positive; two (0.4%) were 
indeterminate. (See Supplementary Table 13, available 
from hdl.handle.net/2123/17910.)

HIV
Because this is a prescreened population, HIV was 
tested only in people aged 15 years or more from sub-
Saharan Africa and the Thailand–Myanmar border 
region, pregnant women, and others for whom the nurse 
assessed that testing was prudent. Of 236 ‘higher risk’ 
individuals tested for HIV-1 and HIV-2 antigen and 
antibody, none were positive. 

HIV testing was performed in 43% (18 of 42) of recent 
arrivals from sub-Saharan Africa aged 15 years or more. 
(See Supplementary Table 14, available from hdl.handle.
net/2123/17910.)

Latent tuberculosis infection
At the time of this study, testing for latent tuberculosis 
infection (LTBI) was performed routinely in those 
aged 2–5 years and others at risk. The interferon-
gamma release assay for Mycobacterium tuberculosis 
(QuantiFERON-TB Gold) was performed on 
255 individuals. It was positive in 14 (5.5%) – from 
Myanmar (2), Iraq (8), Afghanistan (1) and Sudan (3). 
Four were reported as ‘indeterminate’ – a failed test result. 

By age group, 12% of <2-year-olds, 2.2% of 2–5-year-
olds and 8% of >5-year-olds tested were positive. (See 
Supplementary Table 15, available from hdl.handle.
net/2123/17910.)

Discussion
In the two years 2013 and 2014, the NSW RHS Nurse 
Program saw approximately 58% of all refugee 
settlers to Sydney. Others attended GPs for their initial 
assessment, often taken to the GP directly by sponsoring 
family members. 

Results were not available for those who attended 
different pathology providers, or those in whom testing 
was not done, such as refugees who had already seen 
(and been tested by) a GP before attending the RHS 
Nurse Program, those younger than 2 years, and a 
minority who declined pathology. 

The cohort was young, with equal numbers of males 
and females. More than 75% were from the Middle East. 

Anaemia and iron deficiency were common. 
Thalassaemia screening is recommended for people with 
microcytic hypochromic anaemia and adequate levels of 
ferritin if they are of child-bearing age. In addition, many 
refugees with iron deficiency without anaemia were found, 
supporting the view that it is necessary to screen anyone 
at high risk of iron deficiency and not only those who 
are anaemic.1

Vitamin D deficiency was very common, especially 
among females. This is possibly linked to social 
behaviours (clothing and lifestyle) and is not unexpected, 
because of the cultural backgrounds of many of the 
refugees. With more than 75% of people deficient, an 
argument could be made for supplementing all, rather 
than testing. The RHS does give vitamin D supplements 
to all children under 5 years of age (who are now not 
given blood tests). An economic analysis would indicate 
whether this approach should also be taken for older 
refugee children and adults. 

Prevalence of chronic infectious diseases was 
generally low, with a few exceptions. It is also important to 
note that a positive serological result for many conditions, 
including syphilis, schistosomiasis and strongyloides, 
does not necessarily indicate active infection, as these 
tests can remain positive despite previous treatment or 
spontaneous resolution of infection.

Chronic hepatitis B was prevalent in certain groups. 
Detection in new arrivals is important, and current 
guidelines recommend screening for any adolescent and 
adult refugees who have not been screened overseas. 
At the time of these results, patients with chronic 
hepatitis B were referred to GPs for further investigations 
and long-term management. This approach has since 
been improved so that baseline work-up investigations 
are now completed by the RHS, to facilitate follow-up in 
primary care.

Isolated positive anti-HBc was found in 1.4% of the 
cohort. The most likely reasons for this, in the setting 
of routine screening, are remote resolved infection with 
undetectable surface antibodies, false negative infection 

http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
http://hdl.handle.net/2123/17910
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with undetectable HBsAg, or a false positive anti-HBc 
result.9 One study in sub-Saharan African immigrants 
found that only 3% of those with isolated anti-HBc had 
chronic infection.10

Hepatitis B immunity was measurable in only one-
third of those tested. However, basing immunity on 
the detection of anti-HBs does not account for those 
previously immunised but with low levels of anti-HBs, who 
mount an anamnestic response when challenged with 
the virus.11 

Immunity to rubella, where measured, was more than 
90%, probably because of international immunisation 
campaigns and predeparture MMR vaccination.

Positive strongyloides serology in 4% of those tested 
is significant because of the importance of excluding a 
condition that can be fatal in those who develop immune 
suppression. Individuals with positive serology were 
treated with two doses of ivermectin. Those who had 
equivocal results, which may have been false positives, 
were treated with a single dose of ivermectin, which has 
been shown to have good efficacy. Stools were not tested 
in either case because of the low sensitivity of the test 
and the low side-effect profile of ivermectin.1

Prevalences of syphilis, schistosomiasis and 
hepatitis C were generally very low. This highlights that 
targeted testing is appropriate. However, the screening 
rate for schistosomiasis and hepatitis C in people from 
target countries was less than ideal, so these prevalences 
might have been underestimated. A high level of positive 
or indeterminate results for hepatitis C serology was 
noted in refugees from Myanmar, compared with previous 
studies.12 Of the five individuals who were positive 
or indeterminate, four also had evidence of resolved 
hepatitis B infection. Hence, they appear to have been 
at significant risk of infection with bloodborne viruses. 
It should be noted that only low numbers (n = 51) were 
tested, and two results were indeterminate. Testing of all 
refugees from Myanmar may be warranted until more data 
are available. Routine testing for syphilis is now part of the 
immigration medical examination for refugees, so routine 
syphilis testing after arrival is no longer necessary.3

There were no positive malaria results, although 
only a small number of arrivals required testing. Pretest 
probability was low because of predeparture treatment of 
malaria in those from at-risk regions. 

HIV testing was risk based rather than routine, yet 
there were still no positive HIV results. This was not 
surprising in a prescreened population. However, the 
current ASID guidelines recommend repeat HIV testing in 
all people aged 15 years and over. In our experience, this 
may be overcautious, given the extremely low prevalence 
in the current major intake region. We support the 
Canadian evidence based guidelines approach, whereby 
only those having lived in regions with an HIV prevalence 
higher than 1% are offered retesting postarrival.13

Positive QuantiFERON-TB Gold results for LTBI are 
referred for further investigations. This test has lower 
sensitivity in children aged under 5, so the prevalence 

may be an underestimation.14 Overseas testing has 
since been introduced for children aged 2–10 years, and 
the RHS is now testing adolescents and young adults 
for LTBI. 

Overall, people originating from Middle Eastern 
countries had significant differences in the prevalence 
of certain conditions compared with those from other 
regions, including less anaemia in females, more 
vitamin D deficiency, less chronic hepatitis B, and less 
strongyloides seropositivity.

Conclusion
Risks of conditions in people from refugee backgrounds 
depend on age, gender, country or region of origin, 
places of transit and degree of prior screening. A 
sophisticated approach to testing is needed, tailored to 
each family’s and individual’s migration history and risks. 
Results of screening should be constantly reviewed, and 
the approach should be updated based on findings.

There is also a need to avoid overpathologising. 
Overemphasis on a notion of risk to public health is 
not warranted and may contribute to negative attitudes 
towards this already marginalised group. 

For the NSW RHS, initial testing aims to detect the 
most important and most common conditions that may not 
have been identified by premigration medical processes. 
This study confirms that, like other refugees, those 
of Middle Eastern background are at risk of a limited 
number of conditions that do warrant routine screening. 

A further paper will describe chronic diseases and risk 
factors among Middle Eastern refugee settlers, routine 
screening for which began after this study. 
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