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ABSTRACT
Introduction: Providing quality health services to people living in remote areas is central to global efforts to achieve universal
access to health care. Effective referral systems are especially critical in resource-limited countries where small populations are
separated by considerable distances, geographic challenges and the limitations of human resources for health. This study aimed to
build an evidence base on inter-island referrals in the Solomon Islands, in particular regarding the number of referrals, reasons for
referrals, and cost, to ultimately provide recommendations regarding referral practice effectiveness and efficiency.
Methods: Data were taken from the referral database collected and maintained by the National Referral Hospital (NRH) in the
capital, Honiara. Data included age, sex, ward or department visited, date of travel back to home port, home port and province.
Data were available and included for 2008, 6 months of 2009, all of 2010 and 1 month of 2011; a total of 31 months. Travel costs
were taken from NRH administrative information and included in the analysis. In addition, 10 qualitative interviews were conducted
with clinicians and policy-makers in the tertiary hospital and one provincial hospital to gather information regarding inter-island
referrals, their appropriateness and challenges faced.
Results: In the Solomon Islands, referrals from outer islands to the NRH are substantial and are gradually increasing over time. The
two most populous provinces outside of the capital, Western and Malaita, represented 51% of all referrals in the study period. Of
those referred, 21% were less than 15 years of age – even though 40% of the country’s population is under 15 – with 30% being
young adults of 15-24 years. Orthopaedic conditions comprised the largest number of referrals, with obstetric and gynaecological
conditions a close second. The cost of referrals is rapidly increasing and was almost US$350,000 per year for the NRH alone. The
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amount budgeted for patient travel from the provinces to the NRH was a fraction of what is needed to cover the current number of
referrals leading to a substantial budget shortfall. There did not appear to be a clear link between number of doctors in each
province and the rate of referrals.
Conclusion: Improving the appropriateness of referrals can have a substantial impact on access, quality of care and costs.
Improvements in equipment in remote facilities, in human resources for health and in information technology can strengthen the
quality of care in outer islands. Reducing the burden on referral facilities will allow them to provide appropriate care to those most
in need while building public trust in all layers of the health system.
Key words: cost, developing country, island states, Pacific, referrals, Solomon Islands, transfers.

Introduction
Providing quality health services to people living in remote
areas is central to global efforts to achieve universal access to
health care1. In general, urban areas are better served in
terms of distance to facility, health worker density and quality
of care, compared with remote areas2.
One of the primary ways to improve services in remote
regions is through an effective and efficient referral system.
Referrals have considerable implications for patient
outcomes, the healthcare system and healthcare costs3,4.
Strong referral mechanisms consist of identification of
appropriate cases, organisation of transport, formalised
communication between facilities, supervision and
accountability for provider performance, and prompt and
appropriate care at the receiving facility5,6. Obstacles to an
efficient referral system include inadequate skill capacity of
health workers and insufficient availability of medical
equipment at both the referring and receiving facility, and
poor transport infrastructure7.
Much of the literature on referral practices in low-and
middle-income countries (LMICs) focuses on emergency
obstetric care referrals6. Other studies on referral systems
note a high level of inappropriate referrals and a failure to
adhere to accepted guidelines. One study in Cambodia
described road traffic injury referrals, finding that 60% of
road traffic injury referrals made contact with the referral

facility in advance5. Another descriptive study conducted in
Honduras described the frequency of use of a referral form
from primary care to tertiary care and found that a referral
form was used in 70-80% of hospital referrals8. A third
publication regarding referrals in LMICs estimated that most
patients attending the highest level referral facility could have
been treated at a lower level of care at one-sixth the cost9.
There are a number of gaps in the literature regarding
referrals within small island states and with regard to the
financial burden of referrals between health facilities.
Effective referral systems are especially critical in resource-limited
countries where small populations are separated by considerable
distances. Much of the Pacific region faces these constraints. The
Solomon Islands is a country of approximately 500 000 people in
the Southwest Pacific consisting of approximately 1000 islands
spread over approximately 1500 km. The urban population is only
18.6% of the total, with the vast majority of people living in outer
islands10. The lack of user fees for accessing health services has led
to the Solomon Islands having the lowest annual out-of-pocket
spending on health in the world at approximately US$1 per year11.
Its Human Development Index is 142 out of 187 countries and
territories12.
Given these development and geographic challenges, the
Solomon Islands’ Ministry of Health and Medical Services
(MHMS) aims to better understand and thus improve their
referral system to improve quality of care and manage costs.
Despite this, the evidence base on how the referral
mechanism functions is very limited. This article aims to
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build an evidence base on inter-island referrals in the
Solomon Islands, in particular regarding the number of
referrals, reasons for referrals, and cost, to ultimately
provide recommendations regarding referral practice
effectiveness and efficiency.

Methods
Setting
The Solomon Islands’ health system includes nurse aid posts,
rural and area health centres, provincial hospitals and the
National Referral Hospital (NRH) in the capital Honiara.
There are seven provincial hospitals and four privately funded
hospitals as well as 37 area health centres and more than one
hundred rural health clinics13. As of December 2010, there
were a total of 2728 health workers in the public sector
including 153 medical doctors/dentists; 936 nurses; and
524 nurses’ aides13. There is only one anaesthetist and due to
power outages, lack of running water and other constraints,
only two of the provincial hospitals are able to provide
surgical care beyond very basic procedures14.
The Solomon Islands’ Ministry of Health released patient
referral guidelines in 2005. The guidelines aim to facilitate a
coordinated, appropriate, patient-centred, yet economically
sustainable system for referring patients to higher-level health
facilities when healthcare needs cannot be managed at a lower
level15. In support of the system, printed referral guidelines,
and a patient referral form were created for provincial
hospital use for referrals to the NRH16. In general, referral is
meant to take place to the next highest level of care. For
example, referral from an area health centre should go to the
provincial hospital, except in emergency cases or where
referral to the provincial hospital is not possible due to
geography and ease of transport.
Data collection and analysis

Honiara. The database collects information on age, sex, ward
or department visited, date of travel back to home port,
home port and province for each individual whose travel back
to home province was paid from the NRH budget.
Information on patients referred to the NRH but who died in
hospital was not available and thus mortality data were not
able to be included in the analysis. The dataset was obtained
in August 2011 in Honiara with the approval of the MHMS
and the NRH. Travel costs were taken from NRH
administrative information. The study was a retrospective
study of routinely collected data.
Data were available for all of 2008, 6 months of 2009, all of
2010 and 1 month of 2011; a total of 31 months. All data
available over the 31 month study period were included. The
variables analysed for this study were largely complete. Of
the 10 340 entries, the following information was missing:
for province 27 (0.3%); for age 14 (0.1%); for sex 8 (0.1%);
and for ward/department 565 (5.5%).
In addition, 10 qualitative interviews were conducted with
staff at the NRH and MHMS as well as at one provincial
hospital (Gizo Provincial Hospital, chosen due to its large size
and remote location from Honiara). The interviews were
semi-structured and were designed to elicit information from
clinicians and policy-makers regarding inter-island referrals,
the process for referral, decision-making, referral
appropriateness and challenges faced. Quantitative data were
analysed using Microsoft Excel. Qualitative data from
interviews were grouped by interview question and analysed
for key themes and illustrative quotations.

Ethics approval
Ethics approval for the qualitative interviews was obtained
from the University of Sydney Human Research Ethics
Committee (approval numbers 05-2009/11688 & 052009/11702).

The data for this study arose from the referral database
collected and maintained by the NRH administrative office in
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Results
Number of referrals
The NRH paid for the return of 3472 patients in 2008, 1889 over
a 6 month period in 2009, 4645 in 2010 and 334 in January 2011.
This amounted to 10 340 patients over the 31 months of data
available; 330 referrals per month on average. In addition to the
patients, the NRH paid for the one-way travel of a large number of
accompanying family members. In 2008, 3199 accompaniers were
funded, 1807 in 2009, 4088 in 2010 and 321 in 2011. Therefore,
over the study period, the NRH paid for the return of
19 755 passengers to their home province.
The NRH policy states that 'one relative may accompany a
patient who is less than 18 years of age or above 60 years of
age' and approval for the relative’s travel must be obtained
from the referral provincial director prior to travel16. Despite
this, over the study period 77.3% of referred patients aged
18-59 years had an accompanying relative funded for travel.
The return referrals per month are shown (Fig1), excluding
accompanying family members. Referral patterns over 2008
were relatively flat while peaks can be seen in mid- and late
2010. November 2010 was the month with the highest
number of returned referral patients (599).
Over the study period 3342 patients (32.4%) were returned
to Malaita Province and 1916 to Western Province (18.6%;
Table 1). Provinces with smaller populations such as Isabel,
Choiseul and Temotu had fewer referrals in absolute terms.
Children under 10 years of age comprised 15.1% of all
referrals over the study period despite representing
28.1% of the total Solomon Islands population (Table
2) 17 . Young adults aged 15-34 years comprised 29.7% of
those referred. Just over 10% of respondents were
classified as being 'adults' without a specified age. Of the
patients under 10 years of age, 59.4% were male. Among
young adults of 15-34 years, 63.8% were female while

among older adults aged 50 years and older, the majority
of referred patients were male.
The most common inpatient ward or outpatient clinic to
which patients were referred over the study period was
orthopaedics with 1238 (12.7%) of all referrals following by
obstetrics and gynaecology (1109; 11.3%) and the medical
outpatient clinic (1013; 10.4%; Table 3). Accident and
emergency comprised 5.4% of referrals. A number of
departments including the tuberculosis, dental and psychiatric
departments all received fewer than 5% of referrals.
Examining referrals by department for each province
demonstrated that 30% of all orthopaedic department
referrals came from Malaita with an additional 18% from
Western and 13% from Makira. Similarly, 31% of referrals
to obstetrics and gynaecology were from Malaita, 19% from
Western, 11% from Guadalcanal and 10% from Choiseul.
From the perspective of each province, 19% of Choiseul’s
referrals were for obstetrics and gynaecology, the highest
from any province. From Makira, 23% of referrals were to
orthopaedics, as were 21% of Temotu’s. Isabel referred more
commonly for surgical reasons with 12% of referrals going to
the surgical outpatient clinic and 10% to the surgical ward.
There was no consistent pattern at the provincial level
between availability of doctors and rate of referrals.
Provinces with the largest ratios of population size per doctor
wre not those with the highest rates of referrals (Table 4).
Makira, which has only one doctor serving its 38 584 people,
had the third lowest rate of referral (0.008 referrals per
person) of any province in 2010. Western province, with
seven doctors for its 77 591 people (or one doctor per
11 084 people), had a higher referral rate of 0.011 referrals
per person in 2010. Central, on the other hand, with only
one doctor for 26 682 population (second highest population
per doctor ratio), was the highest referring province after
Rennell and Bellona.
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Figure 1: Patient referrals from the national referral hospital to home province by month.

Table 1: Patient referrals from the National Referral Hospital by province, 2008-2011
Province
Malaita
Western
Guadalcanal
Central
Makira-Ulawa
Rennell & Bellona
Choiseul
Isabel
Temotu
Honiara

Cost analysis
Patient transportation is most often undertaken by interisland ferry. Outboard motorboat canoe, inter-island flights
and military helicopter are additional options. The cost of
transport for referred patients and accompanying family

Patient referrals
N (%)
3342 (32.4)
1916 (18.6)
1206 (11.7)
856 (8.3)
750 (7.3)
744 (7.2)
582 (5.6)
571 (5.5)
329 (3.2)
17 (0.2)

members from the location of referral to NRH is covered by
the provincial health budget and the cost of transportation
from NRH to home is paid for using the NRH budget.
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Table 2: Patient referrals from the National Referral Hospital to home province by age and sex, 2008-2011
Age group
(years)
<1
1-4.9
5-9.9
10-14.9
15-24.9
25-34.9
35-49.9
50-64.9
>65
Adult

Patient
referrals
N (%)
345 (3.3)
603 (5.8)
609 (5.9)
572 (5.5)
1379 (13.4)
1681 (16.3)
1991 (19.3)
1587 (15.4)
489 (4.7)
1070 (10.4)

Sex (%)
Female

Male

40.0
42.0
39.6
41.1
58.8
68.0
60.8
42.2
29.2
58.7

60.0
58.0
60.4
58.9
41.2
32.0
39.2
57.8
70.8
41.3

Table 3: Patient referrals by department (top ten only), 2008-2011
Department

Frequency
n (%)
1238 (12.7)
1109 (11.3)
1013 (10.4)
830 (8.5)
749 (7.7)
660 (6.8)
650 (6.6)
558 (5.7)
544 (5.6)
529 (5.4)

Orthopaedics
Obstetrics & gynaecology
Medical outpatient clinic
Surgical outpatient clinic
Surgical ward
Post Natal ward
Eye clinic
GP
Paediatrics clinic
Accident & emergency

Table 4: Doctors by province and population, and 2010 referrals by population
Province
Honiara
Rennell & Bellona
Western
Temotu
Ysabel
Malaita
Choiseul
Guadalcanal
Central
Makira
Total

Doctors
88
1
7
2
2
9
1
3
1
1
115

Population
63311
2890
77591
23322
25136
152787
24716
74798
26682
38584
509817

Population per
doctor
719
2890
11084
11661
12568
16976
24716
24933
26682
38584
4433

2010
Referrals by
population
0.000
0.111
0.011
0.006
0.011
0.010
0.011
0.007
0.012
0.008
0.009

Referrals
14
320
890
146
267
1562
268
538
325
295
4625
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The majority of individuals referred for medical care travel by boat
to the capital city, Honiara, with only the most urgent referrals to
the NRH being undertaken by plane or occasionally by military
helicopter provisioned by the Australian-led Regional Assistance
Mission to the Solomon Islands. The lowest cost one-way trip to
or from Honiara for each province as of 2010 were used for
estimates. For example, the lowest cost to travel from Central
province to Honiara was Samoan (S)$150 (US$ 21) from the port
of Tulagi. From remote Temotu, the cheapest boat trip was S$570
(US$80) from Lata with trips from Vanikoro costing S$720
(US$101). Trips from Western were calculated at S$380 (US$53)
(price from Gizo) and from Malaita S$170 (US$24) (price from
Auki).
Using 2010 data only to derive annual costs, the total number of
trips per province including patients and all accompaniers is
presented (Table 5). Using the lowest one-way boat trip cost, total
spend by province, in 2010, was at least S$630,040 (US$88,598)
for Western and S$496,910 (US$69,877) for Malaita. These
figures are likely to be significant underestimates. Each provincial
health budget covers referrals to the NRH and the NRH covers
the return trip. More than 46% of the total referral cost was spent
on accompanying travellers. The analysis assumed zero mortality
among patients referred to the NRH because information on inhospital mortality was not available from the referral dataset. The
analysis below is therefore likely an underestimate of true figures.
According to MOHMS figures, in 2010, the real cost of
patient transport from the NRH back to provinces amounted
to S$2,481,777 (US$348,994). In 2009, the cost of patient
transport had been S$1,170,460 revealing that patient
transport costs more than doubled in 2010 despite only a
limited increase in the number of patients referred. In 2011,
S$1,101,998 had been spent by end of June on patient
referral travel. Patient transport accounted for 15.6% of the
NRH annual budget in 2011.
The 2011 MOHMS budget only allocates S$630,000 to
patient transport for all provincial hospitals ranging from
S$100,000 for each of Kilufi and Atoifi Hospitals in Malaita to
S$30,000 for Tulagi Hospital in Central. Given the data

shown in Table 5, this is likely to be a gross under-allocation.
Referral costs for Central in 2010 were estimated to be
almost S$100,000 and almost S$500,000 for Malaita. The
S$630,000 figure allocated for all provincial patient travel to
NRH would cover only the costs borne by Western Province.
This represents a considerable budget shortfall.
In addition to the costs described above, Regional Assistance
Mission to Solomon Islands (RAMSI) has provided helicopter
referrals for emergency cases over the past few years with no
charge to the MHMS budget. The MHMS has now budgeted
S$1.1 million (US$154,685) under the assumption that the
free RAMSI trips might not be sustained for much longer.
The S$1.1 million would cover emergency plane and
helicopter charters as needed.

Findings from stakeholder interviews
Based on interviews with key stakeholders, a number of additional
findings emerged about the referral system in the Solomon Islands.
Clinicians and administrators working at the NRH mentioned a
perceived high level of inappropriate referrals, although they
conceded that no systematic study of the topic had been
conducted. They suggested that a high percentage (one
interviewee cited 50%) of referrals were inappropriate and that
the individual should not have been sent to Honiara because either
the care needed was not available at the NRH or was available at
the outer island facility.
According to MHMS guidelines, patients should only be
referred after consultation between the outer island facility
individual in charge and the chief executive officer of the
NRH; yet it was agreed by all interviewees that this
procedure is not often followed. Additionally, there is a
patient referral form to be signed by the referring health
worker for the patient to carry to the NRH. The guidelines
state that those who do not have the form are to be
considered self-referrals and are not eligible to have transport
costs covered, but again interviewees noted that this was
rarely applied. One interviewee noted that many patients
arrive saying they have lost their documents.
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Table 5: Costs for referrals one-way by province, in Solomon Islands dollars, 2010
Province†
Western
Malaita
Makira-Ulawa
Choiseul
Temotu
Rennell & Bellona
Isabel
Central

Total
trips
1658
2923
554
481
277
553
503
642

One-way
Costs
Total costs (S$)
380
170
370
350
570
250
225
150

$630,040
$496,910
$204,980
$168,350
$157,890
$138,250
$113,175
$96,300

†Does not include 1071 referrals to and from Guadalcanal and 14 from Honiara.

Additionally, a number of NRH staff and administrators
noted that, despite the name of the hospital, not all patients
seen at the NRH are referrals. Many residents of Honiara use
the NRH as their primary care health facility, representing a
potentially poor use of resources and scarce tertiary care
physician expertise. Interviewees estimated that only 5% to
20% of those seen at the NRH were referred patients
presenting for specialist care. Primary care complaints
comprised 50-70% of all cases seen at the NRH. Due to this
high level of self-referral and inappropriate referrals from
outer islands, NRH resources are unnecessarily strained.

Discussion
In the Solomon Islands, referrals from outer islands to the
NRH are substantial and are gradually increasing over time.
The two most populous provinces outside the capital,
Western and Malaita, represented 51% of all referrals over
the study period. Of those referred, 21% were under
15 years of age (even though 40% of the country’s population
is under 15) with 30% being young adults of 15-24 years.
Orthopaedic conditions comprised the largest number of
referrals in this study, with obstetric and gynaecological
conditions a close second. The cost of referrals is rapidly
increasing and is now almost US$350,000 per year for the
NRH alone. The amount budgeted for patient travel from the
provinces to the NRH is a fraction of what is needed to cover

the current number of referrals leading to a substantial
budget shortfall.
The proportion of referrals by province generally mirrored
the population for that province as might be expected. For
example, 30% of referrals to the NRH’s orthopaedic
department were from Malaita which has 30% of Solomon
Islands’ population. Other provinces were over-represented:
Rennell and Bellona had 320 referrals in 2010 for a
population of 2890, equivalent to 11.1 referrals per 100
population. However, more work is required to elucidate
reasons for trends in the different provinces’ referral rates,
given available human resources. There does not appear to be
a clear link between number of doctors in each province and
the rate of referrals.
The findings of other studies provide possible explanatory
factors for the data found in this study. Research on referral
practices in other settings highlights that the lack of user fees
was seen to promote the overuse of hospitals8 which might
impact referrals in the Solomon Islands as well. Other work
on referrals has similarly highlighted the need for
management incentives to improve the quality and
appropriateness of referrals18. Another study from rural
Niger conversely found a low willingness to refer patients as
that is seen as a loss of power and prestige19.
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Despite the lack of success in the Solomon Islands, a
Cochrane review on interventions to improve referrals found
that guidelines with structured referral sheets were generally
effective3. The same review found that introducing fee-forservice models reduced referral rates.
The high rates of self-referral cited by interviewees were also
seen in a Tanzanian study: of the 11 412 patients seen at
Tanzania’s national referral hospital, 72.5% were selfreferrals20. Many referral systems are burdened by excessive
self-referral where individuals by-pass appropriate levels of
care to access higher level facilities21.
Data used for this study were taken from routine data
collected in Honiara, thus the data are relatively complete
except for missing data in 2009 which limits the
completeness of the trend analysis. The use of an existing
database ensured that data were collected without a bias
toward study objectives. The exact destination port was not
available for all respondents meaning that exact costs could
not be calculated from the database. In these instances our
research team estimated the lowest-cost estimates. Thus,
overall results are conservative values. Further limitations
include the lack of data on mortality among referred patients
and the lack of in-depth data on condition and severity to help
assess the appropriateness of the referral. Lastly, the lack of
interviews with patients limits understanding of the patients’
experience of the referral system.
In summary, this research highlights the need for greater
policy attention to referrals from a number of different
perspectives: equity of access, quality of care and cost. In
general, referral of patients is costly and resource intensive
and travelling when ill or injured is not the optimal situation
for patients. The research makes clear the impact of human
resource limitations in outer island facilities with Natuzzi and
colleagues stating that the 'most common reason given for
referring patients is the provincial doctor’s lack of skills'14.
There is a marked need for up-skilling of existing health staff,
as well as more surgeons and doctors in peripheral facilities.
The fact that more than 75% of the country’s doctors work at

the NRH means that provincial facilities will necessarily have
to refer a large number of patients to the capital.
There is however a light at the end of the tunnel. The
Government of the Solomon Islands has committed to
increasing its human resources for health with 75 young
Solomon Islanders being trained as doctors in Cuba as part of
a bilateral agreement between the two countries22. Although
there is still debate as to where these doctors will be posted,
it is hoped that at least some will work in provincial facilities
including the large new provincial hospital at Gizo in
Western Province. The task-shifting literature has also
highlighted that certain procedures can be performed by
lower level cadres in order to address shortages in human
resources23.
Beyond human resources, other efforts are needed to
strengthen peripheral facilities in terms of infrastructure and
supplies24. Spiegel and colleagues provide a useful template
for assessing facilities’ capacity to provide surgical care25, one
key component that would reduce referrals. Over the longer
term, strengthening information systems could allow some
elements of the referral system to be conducted electronically
thus simplifying communication and record-keeping and
potentially reducing unnecessary referrals26. Furthermore,
the referral guidelines themselves need review to ensure that
they are practical and appropriate given the health system
constraints in the Solomon Islands.
Future research could focus upon an evaluation of referral
guidelines using clinical and psychosocial outcomes. It would
also be useful to collect information from patients to explore
their first-hand experiences of the referral system. Future
research should also aim to monitor the effectiveness of any
changes to the referral system. Changes to referral systems
are likely to have very context-specific outcomes. An
effective evaluation system for any interventions to improve
referrals in the Solomon Islands is therefore required.
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Conclusion
Improving the appropriateness of referrals can have a
substantial impact on access, quality of care and costs.
Improvements in equipment in remote facilities, in human
resources for health and in information technology can
strengthen the quality of care in outer islands. Reducing the
burden on referral facilities will allow them to provide
appropriate care to those most in need while building public
trust in all layers of the health system.
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