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As  c o u n t r i e s  m ove  t h r o u g h 

demographic and epidemiological 

transitions, declines in under-

nutrition and infectious diseases are reflected 

in improvements in survival which result in 

improvements in life expectancy (LE) at birth. 

However, real increases in adult mortality 

from non-communicable diseases (NCDs) 

and injury can slow or even reverse mortality 

decline, if of sufficient magnitude.1-3 This 

requires urgent action to reduce premature 

adult mortality, such as occurred in Australia 

and New Zealand.4,5 

Fiji is a multi-ethnic society (Melanesian 

57%, Indian 38%) of 827,900 people (2007).6 

NCDs such as cardiovascular disease and 

diabetes have been documented as public 

health concerns since the 1970s.7,8 Mortality 
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Abstract

Objectives: Mortality level and cause 

of death trends are evaluated to chart 

the epidemiological transition in Fiji. 

Implications for current health policy are 

discussed.

Methods: Published data for infant 

mortality rate (IMR), life expectancy 

(LE) and causes of death for 1940-2008 

were assessed for quality, and compared 

with mortality indices generated from 

recent Ministry of Health death recording. 

Trends in credible mortality estimates 

are compared with trends in proportional 

mortality for cause of death. 

Results: IMR declined from 60 deaths 

(per 1,000) in 1945 to below 20 by 2000. 

IMR for 2006-08 is estimated at 18-20 

deaths per 1,000 live births. Excessive LE 

estimates arise by imputing from the IMR 

using inappropriate models. LE increased, 

but has been stable at 64 years for males 

and 69 years for females since the late 

1980s and early 1990s respectively. 

Proportional mortality from diseases of 

the circulatory system has increased from 

around 20% in the 1960s to more than 

45%. Extensive variation in published 

mortality estimates was indentified, 

including clearly incompatible ranges of 

IMR and LE. 

Conclusions: Mortality decline has 

stagnated. Relatively low IMR and 

proportional mortality trends suggest this is 

largely due to chronic diseases (especially 

cardiovascular) in adults.

Implications: Reconciliation of mortality 

data in Fiji to reduce uncertainty is urgently 

needed. Fiji’s health services and donor 

partners should place continued and 

increased emphasis on effective control 

strategies for cardiovascular disease. 
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measures for Fiji are published by government 

sources and a range of international agencies. 

This paper evaluates mortality levels to chart 

the progress of the epidemiological transition 

in Fiji by assessing available information for 

1940-2008. Levels of adult mortality are 

compared with similar measures for Australia 

and New Zealand. Published data on causes of 

death are used to explain trends in all-cause 

mortality, and implications of these findings 

for current health policy are discussed. 

Methods
Data Collection

Measures of level of mortality were obtained 

from two sources: (1) previously unpublished 

data on reported deaths aggregated by age 

group and sex for 1996-2004 from the Fiji 
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Ministry of Health (MoH); and (2) published reports on all-

cause and cause-specific mortality from 1940-2008 by local and 

international agencies. Data from published reports7,9-69 were sought 

through direct contact and website searches from Fiji government 

departments, United Nations agencies, the Secretariat of the Pacific 

Community (SPC), the World Bank (WB), Asian Development Bank 

(ADB) and non-government organisations. A literature search was 

undertaken in PubMED and Medline. 

For published data on mortality levels, the method of data 

collection and analysis was rarely available. Limited data on causes 

of death have been published for Fiji, many of which included only 

leading causes of death, usually not tabulated by age group or sex, 

or ill-defined and unknown causes could not be excluded from 

proportional mortality. 

Data Assessment 
All-cause mortality 

The infant mortality rate (IMR) and life expectancy (LE) were 

chosen as measures of all-cause mortality due to availability. IMRs 

from Fiji MoH death registration and published reports were graphed 

over time by major source of data (Figure 1). Data sources were 

assessed for reliability and plausibility of estimates on the basis of 

method of estimation, original source of data, and data consistency. 

Unreliable sources were censored from further analysis if they 

met any of the following criteria: (a) data were derived, or were 

considered likely to have been derived, from models assuming 

a given improvement by year, as evidenced by a perfectly linear 

improvement in LE or IMR by year; (b) multiple incompatible 

estimates were given by the source for a single year or adjacent 

years; (c) source data included implausible estimates (based on 

equivalent measures for developed countries); (d) calculations were 

based on uncorrected vital registration data known to be significantly 

under-reported or with no assessment of reporting completeness. 

An exponential trend was fitted to the average IMRs of each year 

from data remaining after censoring (Microsoft Excel). Childhood 

mortality (probability of dying before five years of age) was largely 

unavailable from published reports. Recent measures were estimated 

by applying the proportion of childhood mortality accounted for 

by infant mortality (78%) from credible data sources for which 

both measures were available (analyses from the 198637 and 199638 

censuses, and MOH data 1996-2004), to credible estimates of IMR 

for 2006-08.54

Age-specific mortality rates and life tables70 were calculated 

from the MoH death data and populations from SPC.71 Data 

were aggregated by triennia to reduce stochastic variation (1996-

98, 1999-2001 and 2002-04). Mortality rates were analysed for 

completeness using the Brass growth-balance method70 for age 

groups 35-74 years, a method that has been recently validated as 

a way of measuring reporting completeness.72 No adjustment was 

made to reported deaths as registration was assessed to be over 

85% complete (more than 95% for all except females 2002-04). 

LE and adult mortality (probability of dying between 15 and 59 

years of age inclusive) were calculated (Table 1). Adult mortality 

for 2002-04 was compared to measures derived from published 

life tables for Australia and New Zealand for the same period73-76 

(Table 1). LE from all sources were graphed over time by major 

source of data (Figures 2-3), with unreliable estimates censored from 

further analysis. A quadratic function was fitted to the remaining 

life expectancy estimates (Microsoft Excel) (Figures 2-3) to obtain 

final estimates and overall trend. 

Empirical measures of LE derived from MoH data for 1996-

2008 were compared with LE predicted by the WHO Model Life 

Table system77. First, LE was predicted using empirical childhood 

mortality as a single input; and, second, using probabilities of 

childhood mortality and adult mortality (two parameters). 

Causes of death 
Available data on cause-specific mortality were examined using 

a range of measures and cause aggregations. Data are presented 

as proportional mortality (PM) by International Classification of 

Disease (ICD) chapter78 as several sources did not provide total 

deaths and data are frequently under-enumerated. Cause of death 

was calculated for the total population as there was insufficient 

information available to examine by age group, sex, or ethnicity. PM 

excluding unknown and ill-defined cases was calculated for sources 

where this was possible. PM, and corrected PM, were graphed over 

time for each ICD chapter. 

Results
All-cause mortality 

Extensive variation was found in published estimates of IMR 

(Figure 1), with several reporting levels below those of developed 

countries in the region.74,76 Of 16 IMR sources, 12 were censored 

from further analysis with a further two partially censored. The trend 

Table 1: Probability of dying between ages 15 and 59 years (%) by age group in Fiji, New Zealand and Australia, males 
and females, 1996-2004.
Age group (years) 15-34 35-59 15-59
Sex Males Females Males Females Males Females

Fiji

1996-1998 3.6 2.5 26.8 18.5 29.5 20.5

1999-2001 4.1 2.9 27.5 18.4 30.5 20.8

2002-2004 3.7 2.9 24.9 17.9 27.6 20.3

New Zealand 2002-2004 2.0 0.9 7.9 5.5 9.7 6.4

Australia 2002-2004 1.7 0.7 7.2 4.4 8.9 5.1
Source data: Fiji – calculated from deaths reported to MoH (previously unpublished); New Zealand 75,76; Australia 73,74

Trends	 Mortality trends in Fiji
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is consistent with IMR falling significantly over the last several 

decades (1940–2006) to a level below 20 deaths per 1000 live births. 

Credible sources indicate IMR for 2006-08 was 18 -20 deaths per 

1000 live births, suggesting s a childhood mortality rate (<5 years) 

of 23-26 deaths per 1000 live births (see methods). 

Analysis of the MoH reported deaths shows LE was stable 

between 1996 and 2004, as was adult mortality which was 2 to 

4 times higher in Fiji than in Australia or New Zealand (Table 

1). LE estimates from MoH data were notably lower than most 

published estimates for the same period, but similar to estimates 

from demographic analysis of censuses.38 Published estimates of LE 

at birth for 1995-2000 vary by 11 years in males (61 to 72 years), 

and by eight years in females (68 to 76 years) (Figures 2 and 3). 

Of the 16 sources identified for LE data, 13 were censored from 

the final analysis. Remaining estimates suggest improvements in 

LE began to stall in the 1980s for both sexes, and that it has not 

Carter et al.	 Article

Figure 1: Estimated infant mortality rate in Fiji, by data source, 1940-2004.
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improved (Figures 2 and 3). LE for the period 2006-08 is estimated 

at 64 years for males and 69 years for females.

LE and adult mortality predictions from model life tables using the 

childhood mortality and adult mortality from MoH death recording 

varied less than one year from results calculated using age-specific 

mortality rates (not shown). However, LE predicted from childhood 

mortality alone over-estimated LE by 4-5 years (similar to censored 

estimates) and were excluded from further analysis.

Cause specific mortality 
The proportion of deaths coded to ill-defined and unknown causes 

since 1960 generally fluctuated below 8% of deaths, with higher 

peaks (up to 18%) in the early 1980s and early 2000s (Figure 4). PM 

attributable to ‘Diseases of the Circulatory System’ (ICD Chapter 

IX) shows a significant and ongoing linear increase over 1960-2000, 

from around 20% of deaths to more than 45% of all deaths (Figure 

4), apparent before and after ill-defined and unknown causes are 

excluded. Early data relating to 1960 were only available as PM 

Trends	 Mortality trends in Fiji

Figure 2: Male life expectancy at birth, in Fiji, by data source, 1940-2006.

ADB – Asian Development Bank; BoS – Fiji 
Bureau of Statistics; MoH – Fiji Ministry of 
Health; SPC – Secretariat of the Pacific 
Community; UNDP – United Nations 
Development Program; WHO – World Health 
Organization; WPRO – WHO Western Pacific 
Regional Office; VR – Vital registration. NB: 
Census data co-published by SPC with Fiji 
Bureau of Statistics listed under BoS only. 
References shown in brackets after each source 
within figure.
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>5 years7; even though this would over-estimate all-ages PM from 

cardiovascular disease, the observed proportion (15-18%) was the 

lowest ever observed.

PM due to infectious diseases showed no significant trend, 

fluctuating between 5% and 12% of all deaths. Respiratory diseases 

fell linearly from 14% to 7%, and injuries varied between 4% and 

10%, with a gradual decline in evidence since the mid 1980s. PM 

from conditions arising in the perinatal period fell from 8% in the 

1970s to 2 %. There were no clear trends for any other ICD disease 

categories; including neoplasms, endocrine and metabolic diseases 

or diseases of the digestive tract and genitourinary tract. 

Discussion
Credible data sources demonstrate that IMR has declined 

steadily to below 20 deaths per 1000 live births. While IMR has 

not fallen significantly since the late 1980s, at these levels it is a 

minor influence on the overall LE70. The decline in infant and child 

mortality since 1990 is insufficient for Fiji to meet the Millennium 

ADB – Asian Development Bank; BoS – Fiji 
Bureau of Statistics; MoH – Fiji Ministry of 
Health; SPC – Secretariat of the Pacific 
Community; UNDP – United Nations 
Development Program; WHO – World Health 
Organization; WPRO – WHO Western Pacific 
Regional Office; VR – Vital registration.

Figure 3: Female life expectancy at birth, in Fiji, by data source, 1940-2006.
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Development Goals by 2015;79 meeting these targets would require 

an IMR comparable to that of Australia and New Zealand in 199074,75 

where specialist medical services and technology were already 

available – and nutritional and environmental conditions were better. 

LE rose through the 1970s and 1980s, then stabilised around 64 

years for males and 69 years for females. 

The most reliable all-cause mortality estimates are those 

from demographic analyses of censuses and recent MoH death 

registration. LE produced from MoH data were amongst the lower 

estimates found in available data. No adjustment for under-reporting 

was made to the MOH data as they were found to be substantially 

complete, however it this had been performed it would have resulted 

in an even lower measure of LE. LE calculated from MoH death 

registration (direct methods) correlates closely with published 

Census mortality estimates (indirect methods), thus providing 

independent verification of these figures, and by implication, 

completeness of death reporting by Fiji MoH. 

Bias was minimised by selecting the most commonly reported 

mortality measures (i.e. IMR rather than childhood mortality) and by 

converting all-cause of death information to proportional mortality 

where possible; although this provides only an approximate picture 

of cause of death patterns. As changes in the proportion of deaths 

due to ‘Ill-defined’ and ‘Unknown’ causes may significantly affect 

PM trends, PM excluding these categories was calculated where 

possible. The increasing trend in circulatory diseases was evident 

both before and after this refinement. As PM was tabulated by ICD 

chapter, changes in coding over time should have minimal impact 

as these were predominantly within chapters.80 

In Australia, LE for males did not improve from 1945 to 1970 

as increased mortality, mainly from cardiovascular diseases, offset 

declines in death from infectious and related diseases.1,2,81 Similar 

stagnation in LE has been reported in the 20th Century in Western 

Europe, North America and New Zealand in association with the 

epidemiological transition.3 Subsequent declines in cardiovascular 

mortality and improvements in LE in Australia and New Zealand 

from the 1970s have been driven by decreases in serum cholesterol, 

blood pressure and cigarette smoking,4,5 as well as improved health 

care, even though body weight has increased.82

Adult mortality was lower than recently published predictions for 

201083 based on adjusted civil registration data from 1970-1988. 

The adult mortality levels in Fiji for 2002-04 were 2-4 times higher 

than in Australia or New Zealand. The probabilities of dying (for 

2002-04) between ages 35 and 59 years in Fiji were 25% for males 

and 18% for females, compared to 7–8% for males and 4–6% for 

females in Australia and New Zealand.73-76 This segment of the adult 

age group is where cardiovascular disease is a significant cause of 

death. PM in Fiji from cardiovascular disease increased from just 

below 20% of deaths around 1960 to more than 45% of deaths in 

2001. While this shift in PM may also be influenced by aging of the 

population, the age structure and LE in Fiji suggest that population 

aging alone does not explain this trend. The PM from cardiovascular 

diseases is substantially higher than that for infectious diseases 

and respiratory illnesses. While a similar stagnation in LE may be 

driven by increasing mortality from HIV/AIDS, Fiji is estimated 

to have only 0.1% HIV prevalence in the adult population, and a 

low mortality from AIDS.50 

The increase in PM from cardiovascular diseases and levels of 

adult mortality in Fiji are consistent with documented trends since 

the 1970s, in both hospital admissions for cardiovascular disease 

and risk factor exposure for these conditions7,82. A national survey 

Figure 4: Proportional mortality from diseases of the circulatory system in Fiji, 1950-2010.

Trends	 Mortality trends in Fiji

Source data: 
7-9, 11, 14-17, 20, 25, 

26, 29, 35, 44, 51.
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of risk factor prevalence in 19807 showed adult prevalences of 

hypertension (5.1-9.9%) (using ≥160 mm hg systolic and/or ≥95 

mm hg diastolic and/or on treatment for hypertension) and diabetes 

prevalence of 1.1-11.8% (using two hour post 75 g glucose load 

blood glucose of ≥11.1 mm/L and/or on treatment for diabetes), 

with the lowest prevalences in rural melanesians. The Fiji STEPS 

survey in 200284 indicated adult prevalence of hypertension of 19% 

(using ≥140 mmhg systolic and /or ≥90 mmhg diastolic and/or on 

treatment for hypertension) and diabetes prevalence of 12% (using 

fasting blood glucose of ≥7.0 mm/l and/or on treatment for diabetes) 

Cigarette sales in Fiji rose 273% from 1956 to 1984, three times 

the population increase (88%)7. 

Dietary intake surveys in Fiji and elsewhere in the 1980’s 

demonstrated that urban populations were more obese, had 

higher prevalence of diabetes and hypertension, higher salt intake 

and generally higher serum cholesterol levels, than their rural 

counterparts, despite a lower overall calorie intake; indicating 

the impact of physical exercise and dietary differences on 

cardiovascular risk factors.85 The relationship of Fiji adult mortality 

to cardiovascular risk factors was demonstrated in an 11-year follow-

up81 of the 1980 national risk factor survey,7 which found systolic 

blood pressure, total serum cholesterol and two hour (post load) 

plasma glucose associated with cardiovascular disease mortality, 

with differences by sex and ethnicity. These studies suggest that the 

prevalence of circulatory disease risk factors in Fiji is consistent 

with the high adult mortality and increasing PM from cardiovascular 

diseases. It is unclear when decline in cardiovascular disease and 

subsequent increase in LE could be expected in Fiji as previously 

experienced in Australia and New Zealand, however, on-going 

monitoring of risk factors in the population by the Fiji Ministry of 

Health84 will provide indications.

This study shows a range of eight years between various published 

estimates of LE for Fiji in the early 2000s. Spurious increases in 

LE imply that the health situation is improving when this is clearly 

unsupported by more reliable data. Extensive variation in published 

estimates of IMR by source (Figure 1) was also noted, with several 

reporting improbable levels below those of developed countries in 

the region such as Australia (IMR of 5.0 in 2007)67 and New Zealand 

(IMR of 6.0 in 2007)67 (Figure 1). A previous study found substantial 

uncertainty about mortality conditions in Pacific Island populations 

with variations of 10 years or more in LE in the 1990s, depending 

on the source.86 Principal issues include: under-enumerated vital 

registration data; annual stochastic fluctuations in mortality in small 

populations; errors in the imputation of adult mortality from infant 

and childhood rates; implausible results from indirect demographic 

methods; use of inappropriate model life tables; and inadequately 

described and implausible projections.86

Difficulties in assessment of published data were the lack 

of information concerning primary data sources, methods of 

calculation, and assumptions. In order to deal with this, strict 

exclusion criteria were specified and unreliable estimates censored 

from further analyses. Many of the previously published estimates of 

LE are implausible, and it is likely that many were produced through 

the use of single parameter models (using infant or childhood 

mortality) which under-estimate adult mortality in Pacific Island 

populations, as shown in these results. These subsequently over-

estimate LE, thus “masking” the importance of cardiovascular 

disease as a public health issue. 

The considerable variation in mortality estimates for Fiji is a 

significant concern for public policy. This also occurs in other 

Pacific Island states.86 Less than seven of the 27 countries of the 

WHO Western Pacific Region, including Fiji, have reliable mortality 

data.87 These findings suggest that research is urgently required 

to determine whether this pattern of premature adult mortality 

has become the ‘typical’ picture of epidemiological transition 

throughout the Pacific Islands. Reconciliation of mortality data to 

reduce uncertainty is urgently needed. The quality assessment in 

this study indicates that measures provided by Fijian government 

sources based on indirect demographic methods from censuses and 

direct MoH death recording provide the most reliable estimates of 

mortality and LE at birth in Fiji. As such, these directly observed 

data should be used by decision makers as key tools in health 

planning rather than estimates from other sources. 

The stagnation in life expectancy, at a relatively low IMR, 

combined with trends in cardiovascular disease mortality, morbidity 

and risk factors, suggests that NCDs are having a profound limiting 

effect on further mortality decline in Fiji. Other contributing factors 

need to be considered and require more investigation, including 

out-migration of skilled workers (who may be healthier than non-

migrants), social dislocation, declines in health expenditure, and 

effects of unemployment. While further research is required, there 

is an urgent need for health services and donor partners to place 

increased emphasis on effective prevention and treatment strategies 

for cardiovascular disease. 

Acknowledgements
The authors would like to acknowledge the assistance of the Fiji 

Ministry of Health and Bureau of Statistics. 

References
1.	 Taylor R, Lewis M, Powles J. The Australian mortality decline: all-cause 

mortality 1788 – 1990. Aust N Z J Public Health. 1998;22(1):27-36.
2.	 Taylor R, Lewis M, Powles J. Australian mortality decline: cause-specific 

mortality 1907-1990. Aust N Z J Public Health. 1998;22(1):37-44. 
3.	 Thom T, Epstein F, Feldman J, Leaverton P, Wolz M. Total Mortality and 

Morbidity from Heart Disease, Cancer and Stroke from 1950 to 1987 in 27 
Countries. Washington (DC): National Institutes of Health, National Heart, 
Lung and Blood Institute; 1992. Report No.: 92-3088.

4.	 Taylor R, Dobson A, Mirzaei M. Contribution of changes in risk factors to the 
decline of coronary heart disease mortality in Australia over three decades. Eur 
J Cardiovasc Prev Rehabil. 2006;13(5):760-8.

5.	 Tobias M, Taylor R, Yeh L, Huang K, Mann S, Sharpe N. Did it fall or was it 
pushed? The contribution of trends in established risk factors to the decline in 
premature coronary heart disease mortality in New Zealand. Aust N Z J Public 
Health. 2008;32(2):117.

6.	 Fiji Bureau of Statistics. Census 2007 Results: Population Size, Growth, 
Structure and Distribution. Suva (FIJI): FIBOS; 2008.

7. 	 Tuomilehto J, Ram P, Eseroma R, Taylor R, Zimmet P. Cardiovascular diseases 
and diabetes mellitus in Fiji: analysis of mortality, morbidity and risk factors. 
Bull World Health Organ. 1984;62(1):133-43.

8. 	 Li N, Tuomilehto J, Dowse G, Virtala E, Zimmet P. Prevalence of coronary 
heart disease indicated by electrocardiogram abnormalities and risk factors in 
developing countries. J Clin Epidemiol. 1994;47(6):599-611. 

Carter et al.	 Article



2011 vol. 35 no. 5	 AUSTRALIAN AND NEW ZEALAND JOURNAL OF PUBLIC HEALTH	 419
© 2011 The Authors. ANZJPH © 2011 Public Health Association of Australia

9. 	 Savou SF. Magnitude of Cancer Problem in the South Pacific and Possible 
Aetiologic Factors (Fiji Islands Context) – Draft Document. Suva (FJI): Fiji 
Ministry of Health; Undated. 

10. 	Biumaiwai M, Bavadra T, Olakowski T. Health Situation and Trend Analysis in 
Fiji Based on Hospital Morbidity and Mortality by Causes. Suva (FJI): World 
Health Organization, Regional Office for the Western Pacific; 1984

11. 	Ministry of Health. The Nation’s Health. Suva (FJI): Health Information Unit, 
Ministry of Health; 1997.

12. 	McArthur N. Annual Report of the Registrar-General 1967. Suva (FJI): Fiji 
Islands Bureau of Statistics; 1967

13.	  Zwart, F. Report on the Census of the Population 1976, Volume II: Demographic 
Characteristics. Suva (FJI): Fiji Islands Bureau of Statistics; 1979.

14. 	Ministry of Health. Annual Tabulation 1982. Suva (FJI): Government of the 
Republic of Fiji; 1982.

15. 	Ministry of Health. Annual Reports for the Years 1979 and 1980. Paper No.: 
49. Suva (FJI): Government of the Republic of Fiji; 1982.

16. 	Ministry of Health. Annual Report for the Year 1981. Paper No.: 25. Suva (FJI): 
Government of the Republic of Fiji; 1983. 

17. 	Biumaiwai M, Bavadra T, Olakowski T. Materials for WHO Intercountry 
Seminar on Strengthening of Epidemiological Surveillance System and 
Utilisation of Existing Health Board in Pacific Island Countries. Suva (FJI): 
World Health Organization, Regional Office for the Western Pacific; 1984.

18. 	Taylor R, Henderson B, Levy S, Kolonel L, Lewis N. Table 13: Proportion of 
Mortality Due to Cancer in Pacific Island Countries. In: Cancer in Pacific Island 
Countries. Noumea (NCL): Secretariat of the Pacific Community; 1985.

19. 	Fiji Bureau of Statistics. Social Indicators for Fiji. Suva (FJI): Government of 
the Republic of Fiji; 1986. p. 5.

20. 	Ministry of Health. Annual Reports for the Year 1984. Suva (FJI): Government 
of the Republic of Fiji; 1986 

21. 	Taylor R, Naroba V. Analysis of Mortality in the Population of Fiji 1981-83, 
and a Review of Previous Mortality Data. Noumea (NCL): South Pacific 
Commission; 1986. 

22. 	Fiji Bureau of Statistics. Vital Statistics in Fiji (Statistics of Births, Deaths and 
Marriages) – A Report for the Year 1979-80. Suva (FJI): Government of the 
Republic of Fiji; 1988.

23. 	Ministry of Health and Social Welfare. Table 4 – Five major causes of hospital 
mortality 1980 – 1987. In: AIDAB Pacific Multicounty Health Initiatives 
Program: Health Sector Desk Review (draft working paper). Suva (FIJI): 
Australian International Development Assistance Bureau; 1989. 

24. 	Taylor R, Davis Lewis N, Levy S. Societies in Transition: Mortality Patterns 
in Pacific Island Populations. Int J Epidemiol. 1989;18(3):634-46.

25. 	Ministry of Health. Fiji Ministry of Health Annual Report 1988 and 1986. 
Paper No.: 7. Suva (FJI): Government of the Republic of Fiji; 1989. 

26. 	Balkaran S, Taylor R, Naroba V. Mortality trends and differentials in Fiji 
(Chapter 5). In: Chandra R, Bryant J, editors. Population of Fiji. Noumea 
(NCL): Secretariat of the Pacific Community; 1990.

27. 	Ministry of Health. Table: 81. In: Ministry of Health Annual Report for the 
Years 1987 and 1988. Paper No.: 13. Suva (FJI): Government of the Republic 
of Fiji; 1991.

28. 	Parliament of Fiji. Opportunities for Growth: Policies and Strategies for Fiji 
in the Medium Term. Parliamentary Paper No.: 2. Suva (FJI): Government of 
the Republic of Fiji; 1993.

29. 	Ministry of Health. Appendix IX. In: Ministry of Health Annual Report 1990. 
Paper No.: 49. Suva (FJI): Government of the Republic of Fiji; 1993. 

30. 	Department for Women and Culture. Women in Fiji: A Statistical Gender Profile. 
Suva (FJI) Government of the Republic of Fiji; 1994.

31. 	Ministry of Women, Social Welfare and Poverty Alleviation. The Rights of the 
Child. Suva (FJI): Government of the Republic of Fiji; 1995.

32. 	World Bank. Fiji: Restoring Growth in a Changing Global Environment. 
Washington (DC): The World Bank Country Operations Division, East Asia 
and Pacific Region; 1995. Report No.: 13862-FIJ.

33. 	Fiji Bureau of Statistics. Fiji Fertility Survey. Suva (FJI): Government of the 
Republic of Fiji; 1996.

34. 	Ministry of Health. Figure 1993: 33. In: Chaimberlain K, Kamm D. A Situation 
Analysis of Children and Women in Fiji 1996. Suva (FJI): Government of the 
Republic of Fiji; 1996.

35. 	Ministry of Health. Annual Tabulation 1997. Suva (FJI): Government of the 
Republic of Fiji; 1997.

36. 	United Nations Development Programme. Table 9a – Expectation of life at 
specified ages for each sex: 1948-1997. In: United Nations: Demographic 
Yearbook, Historical Supplement. New York (NY): United Nations Statistical 
Division; 1997

37. 	Fiji Bureau of Statistics. 1986 Fiji Census of Population and Housing: Analytical 
Report, Part 1 Demographic Characteristics. Suva (FJI): Government of the 
Republic of Fiji; 1998.

38. 	Fiji Bureau of Statistics. 1996 Fiji Census of Population and Housing: Analytical 
Report, Part 1 Demographic Characteristics. Suva (FJI): Government of the 
Republic of Fiji; 1998.

39. 	Secretariat of the Pacific Community. Pacific Island populations – revised 
edition. In: International Conference on Population and Development; 1994; 
Cairo, Egypt. Noumea (NCL): SPC; 1998.

40. 	Rakeseta V. Fiji Islands Population Profile Based on the 1996 Census: A Guide 
for Planners and Policy Makers. Noumea (NCL): Secretariat of the Pacific 
Community; 1999.

41. 	United Nations Children’s Fund. Fiji Mid-Term Review 1999. Suva (FJI): 
UNICEF Pacific; 2000.

42. 	Ministry of Information. Fiji Today. Suva (FJI): Government of the Republic 
of Fiji; 2000.

43. 	United Nations Children’s Fund. Country Statistics [Internet]. New York (NY): 
Statistics and Monitoring, Division of Policy and Practice, UNICEF; 2001 [cited 
2007 Jul 27]. Available from: http://www.unicef.org/statis

44. 	Ministry of Health. Ministry of Health Annual Report 2002. Paper No.: 44. 
Suva (FJI): Government of the Republic of Fiji; 2005.

45. 	Ministry of Health. Ministry of Health Annual Report 2001. Paper No.: 43. 
Suva (FJI): Government of the Republic of Fiji; 2005. 

46. 	World Health Organization. Country Health Information Profiles. Manila 
(PHL): WHO, Western Pacific Region; 2005.

47. 	Fiji Bureau of Statistics. Table 2.2 Summary of Key Demographic Indicators 
for Fiji by Sex and Ethnicity from the Population Census of 1986 and 1996. In: 
Key Statistics: March 2006 [Internet]. Suva (FJI): Government of the Republic 
of Fiji; 2006 [cited 2006 Jul 11]. Available from: http://www.spc.int/prism/
country/fj/stats/cens&surveys/Popu_census.htm

48. 	World Health Organization. Table: Death and Daly estimates by Cause. In: 
Country Health Information Profiles [internet]. Manila (PHILIPPINES): WHO, 
Western Pacific Regional Office; 2006 [cited 2006 Jul 11]. Available from: who.
int/entity/healthinfo/statistics/bodgddeathdalyestimates.xls

49. 	World Health Organization. Mortality Country Profile 2006: Fiji [Internet]. 
Manila (PHL): WHO, Western Pacific Regional Office; 2006 [cited 2007 Jul 27]. 
Available from: http://www.who.int/whosis/mort/profiles/mort_wpro_fji_fiji.pdf 

50. 	World Health Organization. Country Health Information Profiles. Manila 
(PHL): WHO, Western Pacific Regional Office; 2007.

51. 	World Health Organization. Number and Rates of Registered Deaths. In: WHO 
Statistical Information System [Internet]. Geneva (CHE): WHOSIS; 2006 
[cited 2007 Jul 30]. Available from: http://www.who.int/whosis/database/mort/
table1_process.cfm

52. 	United Nations Children’s Fund. Statistical tables: table 1- basic indicators. In: 
The State of the World’s Children 2002 [Internet]. New York (NY): Statistics and 
Monitoring, Division of Policy and Practice, UNICEF; 2006 [cited 2007 Jul 30]. 
p. 12-15. Available from: http://www.childinfo.org/mortality_infantmortality.php 

53. 	United Nations Development Programme. Population and Vital Statistics 
Report. Statistical Paper: A LVIII(1). New York (NY): United Nations; 2006. 

54. 	Ministry of Health [Internet]. Infant mortality rates. Suva (FJI): Government of 
the Republic of Fiji; 2008 [cited 2008 Jul 30]. Available from: www.fijihealth.
gov.fj

55. 	Department of Economic and Social Affairs Population Division. World 
Population Prospects: The 2008 Revision [Internet]. New York (NY): United 
Nations; 2008 [cited 2008 Jul 30]. Available from: www.un.org/esa/population/
publications/wpp2008/wpp2008_text_tables.pdf

56. 	World Health Organization. Country Health Information Profiles. Manila 
(PHL): Western Pacific Regional Office, WHO; 2008.

57. 	World Health Organization. Core Indicators 2005 [Internet]. Manila (PHL): 
Western Pacific Regional Office, WHO; 2005 [cited 2009 Jul 7]. Available 
from: www.wpro.who.int/information_sources/databases/core-indicators

58. 	Economic and Social Commission for Asia and the Pacific. Statistical Yearbook 
for Asia and the Pacific 2008 [Internet]. Bangkok (THA): United Nations 
ESCAP; 2009 [cited 2009 Jul 27]. Available from: http://www.unescap.org/
stat/data/syb2008 

59. 	Asian Development Bank. Millennium Development Goals [Internet]. Manila 
(PHL): ADB; 2000 [cited 2009 Jul 27]. Available from: http://www.adb.org/
poverty/mdgs.asp

60. 	Asian Development Bank. PART II Millennium Development Goals – Goal 
4. Reduce child mortality. In: Key Indicators for Asia and the Pacific 2008 
[internet]. Manila (PHL): ADB; 2008 [cited 27/7/09]. Available from: http://
www.adb.org/documents/books/key_indicators/2008/Part-II.asp#goal04

61. 	Secretariat of the Pacific Community. PRISM Demographic Indicators 
[Internet]. Noumea (NCL): SPC; 2008 [cited 2009 Jul 27]. Available from: 
www.spc.int/prism/Social/demog/HealthInd.html 

62. 	Secretariat of the Pacific Community. PRISM MDG Indices [Internet]. Noumea 
(NCL): SPC; 2008 [cited 2009 Jul 27]. Available from: www.spc.int/prism/
MDG/mdg-p/htm 

63. 	World Bank. Key Development Data and Statistics [Internet]. Washington (DC): 
The World Bank Country Operations Division, East Asia and Pacific Region 
World Bank; 2009 [cited 2009 Jul 27]. Available from: http://web.worldbank.org/ 

64. 	United Nations Children’s Fund. Country Comparison [Internet]. New York 
(NY): Statistics and Monitoring, Division of Policy and Practice, UNICEF; 
2008 [cited 2009 Jul 27]. Available from: www.unicef.org/view_chart/php

Trends	 Mortality trends in Fiji



420	 AUSTRALIAN AND NEW ZEALAND JOURNAL OF PUBLIC HEALTH	 2011 vol. 35 no. 5
© 2011 The Authors. ANZJPH © 2011 Public Health Association of Australia

65. 	United Nations Children’s Fund. Child Info Database –Statistics by Area 
[Internet]. New York (NY): Statistics and Monitoring, Division of Policy and 
Practice, UNICEF 2009 [cited 27/7/09]. Available from: www.childinfo.org 

66. 	United Nations Development Programme. Fighting climate change: Human 
solidarity in a divided world. In: Human Development Report – 2007/8 Data 
[Internet]. New York (NY): UNDP; 2007 [cited 2009 Jul 27]. Available from: 
http://hdr.undp.org/en/reports/global/hdr2007-8/

67. 	United Nations Children’s Fund. Statistical tables. In: The State of the World’s 
Children 2009. New York (NY): Statistics and Monitoring, Division of Policy 
and Practice, UNICEF; 2009.

68. 	Economic and Social Commission for Asia and the Pacific. Statistical Indicators 
for Asia and the Pacific 2004 Compendium, Volume XXXIV [Internet]. Bangkok 
(THA): United Nations ESCAP; 2004 [cited 2009 Jul 27]. Available from: www.
unescap.org/stat/data/statind/pdf.t4_dec04.pdf

69. 	United Nations Population Fund. State of the World Population 2009. New York 
(NY): UNFPA; 2009 [cited 2009 Jul 27]. Available from: http://www.unfpa.
org/swp/index.html 

70. 	Rowland DT. Demographic Methods and Concepts. New York (NY): Oxford 
University Press; 2003. 

71. 	Secretariat of the Pacific Community. Population Projections 1996-2005 
[unpublished data]. Noumea (NCL): SPC. Personal communication 2008

72. 	Murray CJ, Rajaratnam JK, Marcus J, Laakso T, Lopez AD. What can 
we conclude from death registration? Improved methods for evaluating 
completeness. PLoS Med [Internet]. 2010;7(4):e1000262.

73. 	Australian Bureau of Statistics. Abridged Life Tables, 2002-2004 [Internet]. 
Canberra (AUST): ABS; 2008 [cited 2008 Jul 30]. Available from: www.abs.gov

74. 	Australian Bureau of Statistics. Chapter 2: summary of findings. In: 3302.0 
Deaths: Australia 2004 [Internet]. Canberra (AUST): ABS; 2004 [cited 
2008 Oct 30]. Available from: http://www.abs.gov.au/AUSSTATS/abs@.nsf/
allprimarymainfeatures/F69F652EDC86B05CCA257235007865FB?opendo
cument

75. 	Statistics New Zealand. Tables: deaths. In: Age-specific Death Rates by Sex, 
Total Population, 1986–2007 [Internet]. Wellington (NZ): Government of New 
Zealand; 2008 [cited 2008 Oct 30]. Available from: http://www.stats.govt.nz/
tables/deaths-tables.htm

76. 	Statistics New Zealand. Life Tables 2002-2004 [Internet]. Wellington (NZ): 
Government of New Zealand; 2008 [cited 2008 Jul 30]. Available from: www.
stats.govt.nz/tables/abridged-period-life-tables.htm

77. 	Murray CJL, Ferguson BD, Lopez AD, Guillot M, Salomon JA, Ahmad 
O. Modified logit life table system: principles, empirical validation, and 
application. Popul Stud. 2003;57(2):165-82.

78. 	World Health Organization. International Classification of Diseases. Geneva 
(CHE): WHO; 2007.

79. 	National Planning Office. Millennium Development Goals- Fiji National Report. 
Suva (FJI): National Planning Office; 2004 [cited 2010 Aug 8]. Available from: 
http://www.spc.int/prism/fjtest/MDGs/Documents/Fiji_MDG%20report.pdf 

80. 	Janssen F, Kunst AE. ICD coding changes and discontinuities in trends in 
cause-specific mortality in six European countries, 1950–99. Bull World Health 
Organ. 2004;82(12):891-970.

81. 	Collins V, Dowse G, Cabealawa S, Ram P, Zimmet P. High Mortality from 
Cardiovascular Disease and Analysis of Risk Factors in Indian and Melanesian 
Fijians. Int J Epidemiol. 1996;25(1):59-69.

82. 	Cameron AJ, Welborn TA, Zimmet PZ, Dunstan DW, Owen N, Salmon J. 
Overweight and obesity in Australia: the 1999–2000 Australian Diabetes, 
Obesity and Lifestyle Study (AusDiab). Med J Aust. 2003;178:427-32.

83. 	Rajaratnam JK, Marcus JR, Levin-Rector A, Chalupka AN, Wang H, Dwyer 
L, et al. Worldwide mortality in men and women aged 15-59 years from 1970 
to 2010: a systematic analysis. Lancet. 2010;375(9727):1704-20.

84.	 Ministry of Health (Fiji). Fiji Non-communicable Disease (NCD) Steps Survey 
2002. Suva (FJI): Government of the Republic of Fiji; 2002.

85. 	Taylor R, Badcock J, King H, Pargeter K, Zimmet P, Fred T, et al. Dietary intake 
exercise, obesity and noncommunicable disease in rural and urban populations 
of three Pacific Island countries. J Am Coll Nutr. 1992;11(3):283-93.

86. 	Taylor R, Brampton D, Lopez A. Contemporary patterns of Pacific Island 
mortality. Int J Epidemiol. 2005;(34):207-14. 

87. 	Mathers C, Ma Fat D, Inouie M, Rao C, Lopez A. Counting the dead and what 
they died from: an assessment of the status of global cause of death data. Bull 
World Health Organ. 2005;83(3):171-7.

Carter et al.	 Article

C
R

IC
O

S
 N

o.
 0

02
13

J 
   

Q
U

H
L 

05
9/

R

Do something 
decisive for  
your career.

QUT’s Master of Health 
Management gets straight  
to the heart of the real  
issues in public health.
As a heavyweight addition to your CV, the 
degree is one of the most significant boosts 
you can give your career.
It’s already proving so for David Stewart, 
Director of Queensland Health’s Central 
Integrated Regional Cancer Service. 

“The course is more relevant and practical than 
I could’ve hoped for,” he said. “Things such 
as the intensive lecture weekends, where 
top health sector leaders candidly detail how 
they’ve dealt with challenges in the health 
system, are immensely valuable. It’s certainly 
not just the textbook view – we deconstruct 
real world examples and debate the merits of 
different approaches in change management.”

To find out more about the course –  
and others within QUT’s respected  
School of Public Health – go to  
www.qut.edu.au/do-something-decisive 
And equip yourself to lead and manage 
decisively in an ever-changing sector.

David Stewart, Director of Queensland Health’s Central Integrated Regional Cancer Service. 

QUHL 059 Public Health Press_FPFC PHAA Jrl_FA_m/r.indd   1 2/09/11   9:45 AM


