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Abstract. Scabies, impetigo, and other skin and soft tissue infections (SSTIs) are highly prevalent in many tropical,
low-middle income settings, but information regarding their burden of disease is scarce. We conducted surveillance of
presentations of scabies and SSTIs, including impetigo, abscesses, cellulitis, and severe SSTI, to primary health facilities
in Fiji. We established a monthly reporting system over the course of 50 weeks (July 2018–June 2019) for scabies and
SSTIs at all 42 public primary health facilities in the Northern Division of Fiji (population, �131,914). For each case,
information was collected regarding demographics, diagnosis, and treatment. There were 13,736 individual primary
healthcare presentations with scabies, SSTI, or both (108.3 presentations per 1000 person-years; 95% confidence
interval [CI], 106.6–110 presentations). The incidence was higher for males than for females (incidence rate ratio [IRR],
1.15; 95%CI, 1.11–1.19). Children younger than 5 years had the highest incidence among all age groups (339.1 per 1000
person-years). The incidence was higher among the iTaukei (indigenous) population (159.9 per 1000 person-years)
compared with Fijians of Indian descent (30.1 per 1000 person-years; IRR, 5.32; 95% CI, 5.03–5.61). Abscess was the
conditionwith the highest incidence (63.5 per 1,000person-years), followedby scabies (28.7 per 1,000person-years) and
impetigo (21.6 per 1,000 person-years). Scabies and SSTIs impose a substantial burden in Fiji and represent a high
incidenceofprimary healthpresentations in thispopulation. The incidence in low-middle incomesettings is up to10-times
higher than that in high-income settings. New public health strategies and further research are needed to address these
conditions.

INTRODUCTION

Skin and soft tissue infections (SSTIs) are a common reason
for healthcare presentations in many countries.1–4 They range
from relatively benign conditions, such as impetigo, un-
complicated cellulitis, and small abscesses, to more serious
diseases, including pyomyositis and necrotizing fasciitis,
which can progress to life-threatening systemic infections.3

Scabies, which is caused by infestation with the mite Sar-
coptes scabiei var. hominis, is a common predisposing con-
dition to bacterial SSTI in endemic populations.5,6

Secondary bacterial skin infections as a result of scabies
(most often in the form of impetigo) occur when breaches of
skin caused by scratching allow bacteria, mainly Staphylo-
coccus aureus and group A Streptococcus, to penetrate the
epidermis.7–9 In addition, S. scabiei secrete serine protease
inhibitors that inhibit host innate immunity, thereby promoting
bacterial proliferation.10

Scabies and impetigo are highly prevalent in tropical and
low-middle income settings, with estimated global prevalence
of 204 million and 162 million people, respectively.11,12 The
community prevalence of scabies in the Pacific region, which
is the setting evaluated in this study, has been reported to be
between 32 and 71%.13 Similarly, impetigo has a high prev-
alence (20–43%) in the Pacific.5,13

Although the community prevalence of scabies and impe-
tigo have been estimated in some tropical and low-middle
income settings,5,12,14 there are few data regarding the in-
cidence of other SSTIs, such as abscess and cellulitis, or the
primary healthcare utilization for these conditions in these
populations.15 Studies performed in high-income countries
have shown that the majority of healthcare presentations for
SSTIs are to primary healthcare.1 In addition, SSTIs form a
large proportion of primary healthcare presentations, for ex-
ample, impetigo accounted for 12% of clinic presentations by
Australian Aboriginal children; impetigo was the third most
common infectious disease presentation after upper re-
spiratory tract and ear infections.16 The overall annual in-
cidence of SSTI presentations to primary healthcare in remote
Aboriginal communities inAustralia in 2014wasashigh as700
presentations per 1,000 population.17

An improved understanding of the burden of scabies and
SSTIs in low-middle income populations, including at the pri-
mary healthcare level, is needed to inform clinical management
and public health control strategies of these diseases and help
prioritize further research. This study aimed to describe the in-
cidence, demographicdistribution, andmanagementof primary
healthcare presentations of scabies and SSTIs in Fiji.

METHODS

Setting. This study was conducted in the Northern Division
of Fiji (population, 131,914 in 2017),18 one of four primary
administrative units of the country. Fiji’s Northern Division
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comprises the country’s second and third largest islands
(Vanua Levu and Taveuni). Approximately 55% of the pop-
ulation in the Northern Division are iTaukei (indigenous). The
Northern Division is further divided into four administrative
subdivisions:Macuata,Cakaudrove,Bua, andTaveuni.Macuata
subdivision has the highest urban population (41.2% compared
with 29.4% for the division overall)18 and contains the division’s
capital, Labasa. A national survey of scabies conducted in 2007
found that the Northern Division had the highest prevalence of
scabies (28.5%) and impetigo (23.7%) in Fiji.5 Fiji has a tropical
climate, with a warm, wet season fromNovember to April, and a
cool, dry season from May to October.19

Primary health structure. There are 42 public primary
healthcare facilities that service the whole Northern Division
population (Figure 1); these comprise the divisional hospital,
18 health centers (3 within subdivisional hospitals), and 23
nursing stations. The divisional hospital in Labasa and three
subdivisional hospitals provide primary health services via
Integrated Management of Childhood Illness (IMCI) clinics,
general outpatient clinics, and emergency departments. IMCI
is a World Health Organization (WHO) initiative providing
dedicated primary healthcare to children younger than 5
years, including scheduled routine visits for immunizations

and growth checks by a trained nurse.20 Health centers are
staffed by at least one doctor or nurse practitioner and one or
more nurses, and they provide for catchments of 3,500 to
10,000 people. Staffing and capacity vary widely, from two
staff members in rural areas to up to 20 staff in towns with
larger units, thereby offering allied health services and over-
night admissions.21 Health center staff also conduct com-
munity outreach throughout the year and annual school visits
between January to June to perform evaluations of general
health, nutrition, and dental health and administer vaccina-
tions. Nursing stations are staffed by a single registered nurse
trained to perform IMCI procedures and able to independently
dispense a limited range of medications. They provide health
services to catchment populations between 100 and 5000,
and they evaluate between 1,500 and 30,000 presentations
per year.21,22 There are very few private general practice
clinics in theNorthernDivision (eight practitioners registered in
2011, all confined to urban areas).21 These practices were not
included in the surveillance performed during this study.
Surveillance. We established a monthly reporting system

at all public healthcare facilities in the Northern Division for
presentations of scabies andSSTIs fromJuly 16, 2018 to June
30, 2019. Consultations were performed by clinicians and

FIGURE 1. Primary healthcare facilities in the Northern Division. The colored lines represent health facilities within the four subdivisions: red =
Macuata; blue = Cakaudrove; green = Taveuni; yellow = Bua.
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administrators in the Northern Division public health service.
Processes were then piloted in Macuata subdivision during
May 2018. Before commencement of the surveillance, stan-
dard operating procedures for data collection and reporting
flowcharts were distributed to all health facilities. Primary
healthcare staff in chargeof routine reporting fromeach facility
were trained individually by study personnel regarding the
reporting procedures.
Inclusionandclassification of diagnoseswere adapted from

a validated IMCI skin algorithm for common skin conditions in
Fiji,20 with diagnostic criteria extended to patients of all ages.
Staff at all primary healthcare facilities reportedpresentations of
scabies and the following SSTIs: infected scabies, impetigo,
cellulitis, abscess, andsevereSSTIs. A severeSSTIwasdefined
according to the IMCIguidelinesasan individualpresentingwith
a “general danger sign” (inability to tolerate oral intake, convul-
sions, or altered levels of consciousness) or with extensive
warmth, redness, or swelling of the skin.23 Repeated presen-
tations for the same symptom, follow-up visits, and visits for
dressing changes were excluded from the monthly report.
Cases diagnosed in general outpatient departments, emer-
gency departments, IMCI clinics, during school visits, and dur-
ing community outreach were included in our surveillance.
Health facility staff recorded de-identified individual patient

data (demographic characteristics, diagnosis, and treatment)
on carbon copy forms in a study booklet that was submitted
monthly to the study team. Data regarding treatment included
prescriptions of antibiotics or permethrin, surgical procedures
performed at the health facility, referral to a larger health fa-
cility, and admission within the referring health facility. Most
facilities transcribed data into the study booklet at the end of
the month from their patient registries. However, at larger fa-
cilities with greater numbers of presentations, cases were
recorded directly in the study booklet daily. At the end of every
month, the original reporting sheet was delivered to the study
team. Carbon copies were retained at the respective health
facilities and at the subdivisional level. Data were entered by
the study team into aREDCapdatabaseand securely stored in
an online server housed at MCRI.24,25

Statistical analysis. The incidence of new diagnoses was
calculated per 1,000 census population per year with 95%
binomial exact confidence intervals (CIs). Population sub-
groupswere comparedby calculating the incidence rate ratios
(IRR) with the 95%CI. Population data including age, sex, and
subdivision-specific denominators were obtained from the
2017 Fiji Bureau of Statistics census.18 Because population
data by ethnicity were not available from the 2017 census, we
appliedproportions from the2007NorthernDivision census to
the 2017 census population to calculate ethnicity-specific
denominators.26 Census population data by health facility
catchment area were also not available; therefore, we applied
proportions from the health facilities’ own 2019 community
profile data to the 2017 census data. Health facilities servicing
the same catchment population were grouped into 39 health
catchments (Figure 1). Health catchments were classified as
urban if at least 50% of their population resided in urban set-
tings. When reporting for the surveillance period was in-
complete for a health catchment, we adjusted the annual
incidence to account for missed months of reporting. The
monthly incidence was calculated per 1,000 population per
30 days. Because school visits only occurred between Janu-
ary to June each year, the monthly incidence was calculated

by both including and excluding school visits to more accu-
rately represent seasonality.
During the analysis, presentations recorded as infected

scabies were considered presentationswith both scabies and
impetigo. Patients with a recorded diagnosis of both cellulitis
and abscesses were analyzed as abscess only, because we
assumed that signs of cellulitis in the presence of abscess
were caused by the abscess itself. The maximum mean
monthly land surface temperatures for the Northern Division
were obtained from the Fiji Meteorological Service through
direct correspondence. We used Stata version 15.1 (Stata-
Corp, College Station, TX) for statistical calculations.
Ethical approvals. The study was performed as part of the

Big SHIFT trial investigating the effects of ivermectin-based
mass drug administration for the control of scabies and SSTIs
(trial ID: ACTRN12618000461291). Ethical approval for Big
SHIFTwas granted by the Fiji National Health Research Ethics
Review Committee (reference number: 2018.38.NOR) and the
Royal Children’sHospital HumanResearch Ethics Committee
in Melbourne, Australia (reference number: 38020).

RESULTS

Overall incidence. Of the 39 health catchments, 35 com-
pleted reporting for the entire surveillance period, with
41 weeks of missing reporting across the 4 remaining health
catchments. Most presentations were to general outpatient
clinics (62.5%), followed by IMCI clinics (29.5%). Activities
including school visits andcommunity outreachaccounted for
4.7% and 2% of cases, respectively (Supplemental Table 1).
During the 50-week surveillance period, a total of 13,736

people presented with scabies and SSTI, equivalent to an all-
age incidence of 108.3 presentations per 1,000 person-years
(95% CI, 106.58–110). There were 11,312 people who pre-
sented with SSTIs only, equivalent to 89.2 per 1,000 person-
years (95% CI, 87.6–90.8).
The overall incidence was consistently higher for males

(115.1 per 1,000 person-years) than for females (99.9 per 1,000
person-years; IRR, 1.15; 95%CI, 1.11–1.19) for all conditions in
all age groups (Table 1). The age-specific incidence for all
conditions combinedwashighest among children younger than
5 years (339.1 per 1,000 person-years) and lowest among those
older than 64 years (51.0 per 1,000 person-years; IRR, 6.65;
95% CI, 6.00–7.39) (Figure 2, Table 1). Of the 5,191 children
younger than 5 years, 1,534 (29.6%) were younger than 1 year
and 1,290 (24.9%) were between 1 and 2 years of age. The
iTaukei population (159.9 per 1,000 person-years) had a mark-
edly higher incidence than Fijians of Indian descent (30.1 per
1,000 person-years; IRR, 5.32; 95% CI, 5.03–5.61).
Scabies and impetigo. There were 3,643 presentations of

scabies (28.7 per 1,000 person-years) and 2,724 presentations
of impetigo (21.6 per 1,000 person-years). Presentations were
most common for young children (incidence rates of scabies
and impetigo presentations among those younger than 5 years
were 127.7 and 128.4 per 1,000 person-years, respectively)
(Figure 2, Table 1). Presentations of scabies and impetigo were
at least four-times as frequent among the iTaukei population
than among Fijians of Indian descent (Table 1). Impetigo was
reported in 1,133 of scabies cases, accounting for 31.1% of
scabiespresentations. Therewasnosignificant difference in the
proportion of patients with scabies with secondary impetigo
across age groups (Supplemental Table 2).
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Abscess, cellulitis, and severe infection. There were 8,052
presentations of abscess (63.5 per 1,000person-years) and416
presentationsof cellulitis (3.0per 1,000person-years). The rates
of abscess and cellulitis were more evenly distributed across

age groups compared with the rates of scabies and impetigo
(Figure 2, Table 1). The peak incidence for presentations of
abscess was observed in children younger than 5 years (119.5
per 1,000 person-years), and peak incidence for presentations

FIGURE 2. Age-specific incidence of each condition. Note the different scales on the y-axis between conditions.

FIGURE 3. Monthly incidence rates of scabies, impetigo, and abscesses. The area plot illustrates the peak land temperatures for eachmonth. The
dotted lines represent the monthly incidence of each condition excluding cases detected from school visits.
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of cellulitis was observed for those older than 64 years (6.1 per
1,000 person-years) (Table 1). Like scabies and impetigo, pre-
sentations of abscess and cellulitis were more common among
the iTaukei population and people belonging to other ethnicities
compared with Fijians of Indian descent (Table 1).
There were 186 presentations classified as severe SSTI,

equivalent to an incidence of 1.5 per 1,000 person years. The
highest age-specific incidence was observed among children
younger than 5 years (39.7 per 1,000 person years; 95% CI,
36.5–43). Eight patients (4.3%) with a severe skin condition
also had scabies.
Geographicandseasonal variations.Therewas variation in

incidence across the four subdivisions and among primary
healthcare facilities. Bua subdivision had the highest incidence
(155.0 per 1,000 person-years). Macuata subdivision had the
lowest incidence (82.9 per 1,000 person-years, Supplemental
Table 3). We observed the highest local incidence in remote
areas and small islands off the main island of Vanua Levu, in-
cluding Yadua (639.0 per 1,000 person-years), Kia (426.8 per
1,000 person-years), and Cikobia (291.7 per 1,000 person-
years, Supplemental Figure 1). The incidence of primary health
presentations was higher for rural populations (123 per 1,000
person-years) than for urban populations (84.3 per 1,000
person-years; IRR, 1.46; 95% CI, 1.41–1.51).
We observed a higher incidence of presentations during the

warmermonths of November to April (120.6 per 1,000 person-
years) compared with the cooler months of May to October
(95.9 per 1,000 person-years; IRR, 1.26; 95% CI, 1.21–1.3).
This observation was attributable to the higher number of
presentations of abscess during the warmer period. This in-
crease was still evident after excluding data from school visits
(Figure 3). In contrast, the incidence of presentations of sca-
bies was higher between May and October (30.9 per 1,000
person-years) compared with November to April (21.1 per
1,000 person-years; IRR, 1.46; 95% CI, 1.36–1.57) when
casesdetected through school visitswere excluded.Whenwe
included cases of scabies detected through school visits,
there was a second peak in February and March (36.3 per
1,000 person-years). There was no notable pattern in the im-
petigo incidence throughout the year (Figure 3).
Clinical management. Data regarding management were

available for 13,576 of 13,736 presentations. There were
10,020 courses of oral antibiotics, 6,104 intramuscular ben-
zathine penicillin injections, and 3,643 courses of topical
permethrin administered. Of 52 patients (0.4%) requiring a
surgical procedure at the reporting facility, most (46) were
required for treatment of abscesses. A total of 108 patients
(0.8%) were admitted to hospital, and 151 (1.1%) were re-
ferred to either a health center or hospital for further care.

DISCUSSION

We observed a very high incidence of primary health pre-
sentations of scabies andSSTIs in Fiji; the incidencewas up to
10-times higher than that observed in high-income countries
such as the United States, United Kingdom, and the
Netherlands.27–30 Our results suggest that approximately
10%of the population presented over the course of the year of
observation with one or more of these conditions. There were
especially high rates among children younger than 5 years, the
iTaukei population, and remote island communities. Our study
highlights the utility of primary healthcare surveillance for

scabies and SSTIs in low-middle-income countries and pro-
vides a framework for future epidemiological studies and
evaluations of control interventions.
Scabies and SSTIs emerged as important pediatric clinical

and public health issues during our study, with very high in-
cidence rates observed among young children. Although it is
possible that the observed high rates were attributable to the
provision of dedicated IMCI services, and therefore higher
ascertainment in this group,17 we believe that the high com-
munity prevalence of scabies serves as a major precipitant
driving the disease burden of SSTIs in children.13 This hy-
pothesis is supported by our findings that scabies and impe-
tigo had highly similar age-specific incidence rates, and that
more than 40% of patients with impetigo had concurrent
scabies. Similar findings have been observed during previous
prevalence studies.5,13,14 Because signs of scabies are similar
for children and adults, extending the IMCI diagnostic algo-
rithm to all ageswas unlikely to have affected the identification
of cases in older age groups.31

Presentations of scabies andSSTIsweremarkedly higher in
the iTaukei population comparedwith thoseof Fijians of Indian
descent, which was consistent with the epidemiology of
scabies and impetigo described by reports of previous com-
munity prevalence studies in Fiji.5,8 Higher incidence rates of
other infectious diseases and their sequelae, such as pneu-
monia, invasive infections with Staphylococcus aureus and
group A Streptococcus, rheumatic fever, and rheumatic heart
disease, have also been observed in the iTaukei
population.32–35We foundaparticularly high incidence among
remote island populations compared with more urbanized
areas. Many of these remote communities are predominantly
iTaukei populations and lack fresh water sources. A trend
toward a higher community prevalence of impetigo in rural
communities was described by a global systematic review in
2015.12 The higher incidence in remote island populations
during our studymay have been caused by a higher burden of
disease in the community or closer proximity to facilities en-
abling primary healthcare access, or both. These results
identify remote island communities as sites that could be
prioritized for public health interventions to address scabies
and SSTIs, including ivermectin-based mass drug adminis-
tration, and possibly measures to improve water, sanitation,
and hygiene.36

There were limitations to our study. First, we could not be
completely certain about the accuracy of the diagnoses be-
cause reportswere submitted onamonthly basis by the health
facilities; therefore, cases could not be verified by the study
team. In addition, healthcare workersmay not identify scabies
and impetigo in patients presenting with other symptoms
because these conditions are frequently normalized in en-
demic settings.37 Second, our results reflect the minimum
burden of scabies and SSTIs in the population because our
surveillance included individuals who presented for primary
healthcare reasons rather than the disease burden at the
community level; although, therewas a possibility of duplicate
entries of cases for the small proportion of patients referred to
other facilities for further care. In addition, we did not collect
information regarding presentations to private general prac-
titioners. It is also possible that traditional medicines, which
are widely used in Fiji, may be sought by a proportion of pa-
tientswith scabies andSSTIs; therefore, these individualsmay
not present to healthcare facilities.38

PRIMARY HEALTHCARE UTILIZATION FOR SKIN INFECTIONS 235



The major strength of this study was that all 42 public pri-
mary healthcare facilities participated in the reporting process
and the high rates of compliance over the course of 50 weeks
of surveillance. The results we present are a robust repre-
sentation of presentations at these facilities over this period
and a novel insight into the burden of scabies and SSTI in a
middle-income setting. General outpatient clinics and IMCI
were the predominant reporting sources for all conditions,
suggesting that monitoring for the clinical and public health
impact of scabies andSSTIs could focus on these two primary
healthcare services. School visits detected a substantial
(10%) proportion of cases of scabies cases in the population,
suggesting that school surveillance could be an additional
important method of determining scabies burden. Integration
of a surveillance method like ours in routine public health
reporting in Fiji, and in other countries where scabies and
SSTIs are prevalent, could provide a feasible approach to
monitoring the health burden of these conditions, guide re-
search priorities, and evaluate the efficacy of public health
interventions, although streamlining of data fields may be
warranted to facilitate easier data collection and entry. Addi-
tional costs required to implement this surveillance included
the time for primary healthcare clinicians to transcribe case
data from their registries to the reporting formand the cost of a
central coordinator. Fiji has an existing primary health
reporting system, and reporting data for scabies and SSTI
presentations could be integrated into this existing system,
which would minimize any additional costs. Similar primary
healthcare surveillance has been successfully implemented
for other infectious diseases in both low-middle-income and
high-income settings, thereby providing further support for
our surveillance approach.39,40

We have shown that presentations at primary health facili-
ties for scabies andSSTIs are a viable and valuablemeasureof
the direct morbidity and health system impact caused by
these conditions. Further research is warranted to fully un-
derstand the impact of scabies and SSTIs on individuals and
communities in endemic areas. Our approach to primary
healthcare surveillance provides a model for future epidemi-
ological studies of scabies and SSTIs, and a mechanism to
assess the effects of targeted treatment and prevention
strategies, including community-level interventions for sca-
bies control.41,42
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