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Use of phenoxy herbicides in New Zealand

• 2,4,5-T has been used in 
New Zealand since 1948

• Cheapest and most 
effective means to control 
gorse and scrub

• 1970-1980: 2,4,5-T 
represented the most widely 
used herbicide in NZ

• NZ has been described as 
the heaviest user of 2,4,5-T 
in the world



Production of phenoxy herbicides in New Zealand

• 1948: start production of 
2,4,5-T using imported TCP

• 1969: start use trichlorophenol 
(TCP) plant

• 1977: modifications in TCP 
production process

• 1982: solvent extraction further 
reducing TCDD in product

• 1987: production of 2,4,5-T 
ceased



TCDD in 2,4,5-T used in NZ (ug/kg)
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NZ mortality study: History

• 1980: IARC established an international cohort of producers 
and sprayers of phenoxy herbicides, included 36 cohorts from 
12 countries

• This international study showed a 29% overall increased risk 
in cancer for exposed
(Kogevinas et al. Am J Epidemiol 1997;145:1061-75)

• Included 2 NZ cohorts (producers and sprayers)

• In 2004 the New Zealand cohorts were individually analyzed
(’t Mannetje et al. OEM 2005;62;34-30)



Methods of the study

• 1025 production workers (88% male)

• Employment records: worked for at least 1 month 
between 1969 and 1984

• Based on department, 79% was evaluated to be 
potentially exposed to phenoxy herbicides and 
dioxins

• By end of follow-up: 122 had died (15%)

• Calculated SMRs (Standardized Mortality Ratio’s) 

• By comparing the observed number of deaths, with 
the expected number of deaths in the New Zealand 
population



Results (1), by exposure status



Results (2), by department



Results (3), by duration



Remaining questions

• What were the levels of TCDD and other congeners in 
these workers?

• Did these levels differ between departments? What 
departments had the highest exposures?

• What was the influence of duration of employment? 
Year of employment? 

• Were the workers exposed to other agents on the job, 
that could explain elevated cancer mortality?

• Confounding: to what extent can lifestyle factors, or 
other held jobs, explain the elevated cancer mortality?

• Do these workers have increased risk of other health 
outcomes associated with dioxin?



1. To measure the current dioxin levels in the blood 
of the study participants

re-analyse the whole cohort using this exposure 
information

2. To determine whether dioxin levels are associated 
with adverse health effects and reproductive 
outcomes

3. To study effects of dioxin at the cellular level

The new study, aims



Random Sample

Whole cohort

Alive and living in 
New Zealand

deceased lost to follow up

invitation health surveyFrom PCP study

n=1025

n=629 n=164 n=232

n=200 n=320

The new study, study population



Random Sample

Whole cohort

Alive and living in 
New Zealand

deceased lost to follow up

Study population (n=520)

n=1025

n=629 n=164 n=232

260 exposed260 unexposed

The new study, study population



New study: morbidity survey

• Interview
• Lifetime work history & employment at IWD
• Health, offspring
• Lifestyle factors

• Clinical examination
• Basic health parameters
• Skin disease
• Neurological symptoms

• Blood taking
• Dioxins, levels
• Blood glucose (diabetes)
• Effects dioxin at the cellular level
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