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The Canterbury earthquakes began 
with a 7.1 magnitude earthquake on 
4 September 2010 and continued 

for an extended period with further major 
earthquakes in February, June and December 
2011, and more than 10,000 aftershocks. The 
February 2011 earthquake was particularly 
devastating for the people of Canterbury. 
It resulted in significant loss of life, multiple 
injuries and widespread damage to property 
and infrastructure.1 In this context, there were 
major concerns for the mental health and 
wellbeing of those affected.

The media portrayal following the 
earthquakes was that of pervasive, marked, 
adverse effects on mental health.2-4 It is 
likely that this view was formed, at least in 
part, through an emphasis on the results 
of isolated studies and health statistics 
without peer review. There is therefore a 
need to collate and critically review all studies 
evaluating mental health outcomes following 
the Canterbury earthquakes in order for their 
impacts to be precisely understood. 

Previous reviewers of disaster literature have 
noted methodological concerns including 
the absence of longitudinal design, the failure 
to utilise appropriate controls, and study 
samples that do not represent the population 
of interest.5-7 The relevance of these concerns 
is that disaster-related morbidity may be 
overestimated by studies that fail to use 
appropriate controls and sampling methods. 
This review provides the opportunity to 
consider methodological factors for included 
studies through quality assessments and 
descriptive analysis. Key areas of focus are 
the use of comparators, appropriateness 

of sample selection, timing of outcome 
measurement and the degree of earthquake 
exposure, so that valid conclusions can be 
made regarding the psychological impacts of 
the Canterbury earthquakes.

Method

The study protocol was prospectively 
registered with PROSPERO and can be viewed 
at: https://www.crd.york.ac.uk/PROSPERO/
display_record.php?RecordID=78268 
(registration number CRD42017078268). The 
review design and reporting are guided by 

the Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (PRISMA).8

Deviation from original protocol
Following initial registration of the review 
with PROSPERO, it was decided to include 
a quality assessment of the eligible studies 
to support the narrative review. It was also 
decided to restrict study entry to studies 
that measured psychological distress or 
mental disorder as the primary outcome and 
to exclude studies with primary outcomes 
that were not designed to report on mental 
health. All other aspects of study design 
proceeded as per protocol.
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Abstract 

Objective: This systematic review aims to identify and evaluate all studies that measured 
psychological distress or mental disorder following the Canterbury earthquakes to establish 
the psychological consequences of the earthquakes on those exposed. A secondary aim is to 
outline and emphasise key methodological factors in disaster research.

Method: Eligible studies were identified following a comprehensive literature search. A quality 
assessment was undertaken for all included studies. This was followed by methodological and 
descriptive review.

Results: Thirty-one papers measuring psychological distress or mental disorder following the 
Canterbury earthquakes were identified. These papers reported outcomes from 20 separate 
studies of which seven were rated high-quality, eight were rated medium and five were rated 
low-quality. Key methodological findings and outcomes are discussed for each study. 

Conclusion: The Canterbury earthquakes were associated with widespread but not universal 
adverse effects on mental health. Disaster research quality is assisted by representative 
samples, repeated measures, and the use of appropriate controls to allow accurate assessments 
of psychological consequences to be made.

Implications for public health: The presence of widespread adverse effects as a result of 
the earthquakes suggests broad-ranging community initiatives are essential to mitigate the 
negative consequences of disasters.
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Eligibility
Studies were included if the measurement 
of psychological distress or mental disorder 
or suitable proxy following the onset of the 
Canterbury earthquakes was the primary 
outcome. Qualitative studies documenting 
personal experience were excluded. A search 
of Ovid MEDLINE(R) 1996 to present was 
undertaken on 20 November 2017. The 
search strategy combined locality descriptors 
(New Zealand/ or canterbury.mp or 
Christchurch.mp) with earthquake descriptors 
(earthquake*.tw) using the Boolean classifier 
AND (see Supplementary File 1).

Two authors (BB and CB) independently 
reviewed the titles and abstracts following 
the initial search. Any disagreement 
regarding papers for inclusion was resolved 
by consensus discussion focusing on the 
eligibility criteria. No papers required the use 
of a third person to resolve disagreement. 
Eligible studies were supplemented with 
others sourced from personal knowledge 
of the literature and cross-referencing. 
Papers were reviewed for key findings and 
methodological factors. No meta-analysis was 
planned or undertaken given the expected 
heterogeneity of included studies. 

A quality assessment was guided by the use 
of a modified Newcastle-Ottawa Quality 
Scale9 (Supplementary File 2) undertaken 
separately by authors BB and CB. When BB 
and CB were authors of the study being 
rated, authors RM and JB were used to 
minimise bias. For two studies,10,11 alternative 

raters were used from within the academic 
department to ensure no author rated their 
own study. Any differences were resolved by 
discussion.

Results

The search found 141 abstracts for review. 
Abstract screening resulted in 35 articles 
for full text review. After de-duplication and 
full text review, 25 papers were available for 
inclusion. These papers were combined with 
six additional studies12-17 not identified in 
the initial search strategy that were sourced 
through cross-referencing and personal 
knowledge of the literature to give a total 
of 31 studies. A number of these studies 
were by authors who published different 
outcomes for the same study population. 
When this occurred, studies were aggregated 
for discussion and tabulation purposes. 
As a consequence, there are 20 single and 
combined studies analysed in this review. 
Figure 1 details the selection process.

Table 1 provides details of the final included 
studies. Key findings and methodological 
issues are discussed separately for included 
papers.

Children
1. Thomson et al.18 examined the 
psychological impact of the Canterbury 
earthquakes on 11,924 four-year-old children 
by analysing an emotional and behavioural 
screening questionnaire offered to all children 

prior to commencement at primary school. 
Three time periods were examined: a pre-
earthquake period; a period from September 
2010 to the February 2011 earthquake; 
and a third period between February 2011 
and December 2011. The study reported 
that the parent-rated measure of emotion 
and behaviour did not change significantly 
over the three time periods and that the 
teacher-rated version improved significantly 
compared to the pre-earthquake period. 
Differential effects for those living in high 
impact areas were not observed. 

This was a large population study. Its findings 
are strengthened by the use of data predating 
the earthquake sequence to delineate pre-
existing from earthquake related trends. The 
inclusion of two time periods following the 
onset of the earthquake sequence meant a 
temporal gradient could be considered. The 
study design also allowed for an assessment 
of whether or not there were greater effects 
for those residing in high-impact areas. The 
main limitation was a lack of longer-term 
outcome measures to clarify long-term 
effects. 

2. Liberty et al.19 asked teachers to complete 
behavioural measures on 509 children as 
they entered their first year of school (aged 
approximately 5 years). The pre-earthquake 
group was assessed 30 months prior to the 
onset of the earthquakes and the post-
earthquake group was assessed 38 months 
following the onset of the earthquakes. 
Higher problem behaviour and higher Post-
Traumatic Stress (PTS) scores were reported in 
the post-earthquake group. 

This study’s strengths were its ability to make 
comparisons with a pre-earthquake period. A 
key weakness was selection bias as the post-
earthquake group was selected differently 
due to earthquake-related constraints. This 
meant the two groups were not directly 
comparable. In addition, the assessment of 
PTS occurred through the use of a behaviour 
screening tool completed by teachers, raising 
concerns about the validity of this assessment 
and its specificity for PTS compared to other 
forms of distress. 

Adults
1. The Christchurch Health and Development 
Study (CHDS) is a longitudinal birth cohort 
study that has published four papers 
evaluating the psychological impacts of 
the earthquake sequence.10,20-22 The main 
outcome paper evaluated 952 participants 
and reported that as exposure to earthquakes 
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Figure 1: Systematic review flow diagram 
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Figure 1: Systematic review flow diagram.
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Table 1. Included studies.
Study name Sample n Timing of 

outcome 
measurement 
(post September 
2010)

Main outcome Quality (risk 
of bias) 
assessment

Thomson et al.18 Pre-school check in four year olds 11,924 parent-rated and 8,837 
teacher rated SDQs

5 months, 15 
months 

No negative earthquake-related outcomes detected. High

Liberty et al.19 5 year old children entering 
school

297 pre-quake, 212 post quake 29 months-45 
months

Mean behaviour and post-traumatic stress scores significantly 
higher in the post-earthquake group.

Medium

Fergusson et al.20 
Fergusson et al.21  
Boden et al.10 Bell et al.22

35 year old participants in a 
longitudinal cohort study

543 exposed, 409 control 20-24 months Earthquake exposure accounted for 10.8-13.3% overall rate of 
mental disorder. Increasing exposure associated with greater 
risk of positive and negative mental health consequences.

High

Spittlehouse et al.23 Middle aged participants in a 
longitudinal cohort study

295 18 months Mental health subscale of the SF-36v2 was significantly worse 
than age-concordant national comparison data.

High

Beaglehole et al.11 Patients admitted to community 
or inpatient mental health 
services

Approx 11,700 annually Mean for 5 years 
post quakes

Moderate to very large increases in HoNOS scores following 
the quakes

High

Beaglehole et al.24 Residents within the catchment 
area of the CDHB

Approx 500,000 residents 40 months Short term increases of benzodiazepine dispensing only High

Hogg et al.27 Hogg et al.26 
Hogg et al.25

Ministry of Health databases used 
to identify those with moderate-
severe mood or anxiety disorders

Approximately 290,000 residents 
in Christchurch urban area

9 and 21 months Small increase in rates of receiving treatment for moderate to 
severe mood or anxiety disorders.

High

Dorahy and Kannis-
Dymand,12 Kannis-
Dymand et al.28

Door to door assessments in two 
differentially exposed suburbs

124 residents (61 in suburb with 
greater earthquake exposure)

2-2.5 months Higher depression and anxiety scores in group with greater 
exposure and compared to population means

Medium

Dorahy et al.29 Door to door assessments in 6 
Christchurch suburbs

600 residents (300 with greater 
earthquake exposure)

9 months The overall sample had prevalence rates of 41% for acute 
stress, 38% depression, and 43% for anxiety. 

Medium

Duncan et al.30 Help-seeking individuals seeking 
free counselling

101 5.5-7 months High levels of psychological distress. Low

Greaves et al.31 Participants in a national 
probability panel study

267 participants in all three waves 
of study

3 months, 15 
months, 27 
months

Low levels of psychological distress at all three time points. Medium

Kemp et al.13 Participants recruited by 
psychology graduates

299 participants, 240 exposed to 
earthquakes

<1 month DASS-21 scores within normal range but worse in earthquake-
exposed group and in females.

Medium

Rucklidge et al.32 

Rucklidge et al.33
Those seeking help for stress 
following the earthquakes

91 randomised participants and 
37 non-randomised controls

7 and 19 months No pre-quake measures but all groups improved over time. Medium

Alpass et al.14 Stevenson 
and Keeling.17

Random sample of older adults 865 in 2012 
493 in 2014

2 and 4 years No adverse impacts on mental health High

Rucklidge et al.15 

Rucklidge and Blampied16
Participants in micronutrient 
treatment trial for ADHD

33 (16 taking micronutrients at 
the time of the earthquake)

<1 month DASS scores lower following the earthquakes than baseline. Medium

Carter et al.35 Carter et 
al.36 Wilkinson et al.37

Medical students studying in 
Christchurch

198 12 months Mental but not physical health was reported to deteriorate 
after the earthquakes. Students also rated themselves as 
significantly less resilient following the earthquakes.

Medium

Bell et al.38 University of Otago staff working 
at the Christchurch campus

119 23 months The vast majority of staff was in the normal-mild category on 
all three subscales of the DASS.

Low

Tovaranante and 
Cawood.39

Hospital medical staff 53 first survey 
84 second survey

9 days, 6 months More paranoid and hypervigilant following the earthquake 
with difficulty thinking clearly

Low

Osman et al.40 Former refugees 72 <9 months High levels of anxiety symptoms Low
Surgenor et al.41 Police staff 687 17-23 months Low rates of post-traumatic stress Low

increased, there were increases in rates of 
major depression, other anxiety disorders 
and nicotine dependence, and the total 
number of mental disorders. For those in the 
highest quartile of earthquake exposure, rates 
of mental disorder were 1.4 times those of 
people not exposed. The study reported that 
the Canterbury earthquakes accounted for 
13.3% of the overall rate of mental disorder in 
the exposed cohort. 

The CHDS was uniquely situated to measure 
earthquake-related distress for a number of 
reasons. It has extensive pre-earthquake data 

allowing confounding factors influencing 
adverse outcomes to be considered. 
Approximately 50% of the study’s participants 
were exposed to the earthquake sequence, so 
the CHDS can make comparisons with a non-
exposed control group. In addition, the CHDS 
made a detailed assessment of exposure to 
the earthquakes.

2. Spittlehouse et al.23 described the 
impact of the Canterbury earthquakes on 
295 middle-aged participants. The study 
reported that measures of mental health 
were significantly lower than age-concordant 

national comparison data (indicating greater 
disability) but the magnitude of changes were 
small. Increased rates of major depression 
and bipolar disorder compared to historical 
controls were also reported but these were 
not statistically significant. The principle 
limitation to this study was differences 
between the study sample and historical 
controls, raising concern about the validity of 
these comparisons. 

3.Beaglehole et al.11 analysed data for all 
patients admitted to inpatient and outpatient 
psychiatric services in New Zealand annually 

Beaglehole et al. Article
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(approximately 11,700 individuals) to 
consider the impact of the earthquakes 
on the mental health and functioning of 
psychiatric patients. The study reported that 
measures of mental health and functioning 
deteriorated for psychiatric patients in 
Canterbury following the earthquakes. When 
comparisons were made with similar large 
district health boards, the magnitudes of 
the differences were moderate to very large. 
This paper was strengthened by the use of 
longitudinal pre-disaster data and the ability 
to make comparisons with appropriate 
controls. 

4.Beaglehole et al.24 also evaluated 
dispensing of psychotropic medication for 
the population served by the Canterbury 
District Health Board (approximately 500,000 
residents) compared to national patterns of 
dispensing. This study reported short-term 
increases in benzodiazepine (anxiolytic and 
sedative/hypnotic) dispensing following the 
February 2011 earthquake. No earthquake-
related trends were apparent for dispensing 
of antidepressants or antipsychotics. 
This study regarded dispensing data as a 
reasonable proxy for clinically significant 
mood or anxiety disorders. This was a 
longitudinal study that allowed pre-existing 
trends to be differentiated from post-disaster 
trends. The use of control data also meant 
that local data could be compared with 
national dispensing. 

5. Hogg et al.25-27 authored three studies 
evaluating the impacts of the Canterbury 
earthquakes on mood and anxiety 
disorders. These studies used Ministry of 
Health databases to identify patients who 
received care or treatment for moderate or 
severe mood and anxiety symptoms in the 
Christchurch urban area (approximately 
290,000 residents). The study reported 
increasing rates of mood and anxiety in 
the two years following the onset of the 
earthquakes. An association between 
earthquake exposure and severity of mental 
health consequences was also reported. 
Compared to national figures, a statistically 
significant 5% greater increase in seeking 
treatment for moderate or severe mood or 
anxiety was found following the earthquakes 
in Christchurch. These papers had clear 
methodological strengths including the 
use of longitudinal data to consider pre-
earthquake factors, objective measures of 
mood and anxiety disorders, and the ability to 
consider the impact of exposure on outcome.

6. Dorahy and Kannis-Dymand and Kannis-
Dymand et al.12,28 evaluated psychological 
distress 8–10 weeks after the September 
2010 earthquake through a door-to-
door assessment of 124 residents in two 
differentially exposed Christchurch suburbs. 
Response rates were approximately 30% 
in each group. The study reported that 
the more highly exposed resident group 
experienced significantly higher depression 
and anxiety scores, but the measure of 
traumatic stress did not show a statistically 
significant difference between the two 
groups. This study provided some evidence 
for an exposure gradient with higher rates 
of disorder in the more exposed group. The 
absence of a control group and response 
rates of approximately 30% meant depression 
and anxiety scores were difficult to place in 
context. 

7. Dorahy et al.29 completed measures of 
depression, anxiety, and traumatic stress 
during a face-to-face assessment of 600 
residents (response rate of 23%) from six 
different suburbs in Christchurch. Data 
collection commenced four months after 
the February 2011 earthquake and included 
a time period during which significant 
aftershocks were ongoing. The overall sample 
had prevalence rates of 41% for acute stress, 
38% for depression and 43% for anxiety 
(most depression and anxiety being of mild 
followed by moderate severity). Significant 
associations were reported between 
acute stress, anxiety and depression, and 
earthquake damage. This study constituted 
a large sample of earthquake-affected 
individuals but the response rate of 23% 
and the lack of pre-earthquake measures 
limited the degree to which results could be 
generalised to the community of interest. 

8. Duncan et al.30 examined the role of peri-
traumatic dissociation and emotional support 
on subsequent development of anxiety and 
depression. Their sample consisted of 101 
help-seeking individuals who sought free 
counselling following the February 2011 
earthquake. The study reported high levels of 
psychological distress but the help-seeking 
sample (of which only a minority were 
included) and lack of comparator data means 
conclusions cannot be generalised or placed 
in context. 

9. Greaves et al.31 reported data from a 
longitudinal national probability panel study 
to report serial measures of psychological 
distress for three time periods following 

the onset of the earthquake sequence (late 
2010, late 2011 and late 2012). A total of 267 
individuals participated in all three waves of 
the study. The study evaluated the effects 
of exposure by grouping data into three 
localities according to earthquake damage. 
The authors reported a significant main 
effect for time on measures of psychological 
distress despite low levels measured at all 
three time points. When averaged across the 
three time points, psychological distress did 
not vary according to earthquake damage. 
This study has considerable strengths in that 
it examined repeated measures according 
to different levels of earthquake exposure. 
The initial retention rate (61% of the 2009 
sample), and subsequent attrition means that 
the sample is less representative of the study 
population than is desirable, although the 
findings signal low levels of distress for those 
sampled. 

10. Kemp et al.13 evaluated 299 participants 
recruited by paid psychology graduates 
who were asked to recruit non-student 
members of their acquaintance. A total of 
240 participants were in Christchurch for 
the 4 September earthquake, while 59 were 
not. Outcome measurement was mostly 
undertaken between 19 and 26 days after 
the September earthquake. The earthquake-
exposed group reported significantly 
higher scores for stress, depression, anxiety, 
cognition and sleep measures. Despite this, 
average levels of depression, stress and 
anxiety remained within the normal range. 
Higher degrees of damage to home were 
associated with greater negative effects. This 
study is limited by weaknesses in sampling 
strategy (which limits generalisation) and the 
short study period that is only able to detect 
short-term impacts.

11. Rucklidge et al.32 studied the effects of 
three different micronutrient supplements 
on 91 individuals seeking help for stress 
following the earthquakes. Comparisons 
were made to 27 non-randomised 
controls. Initial outcome measures were 
administered two months following the 
February 2011 earthquake and repeated 
assessment occurred one year later.33 All three 
treatment groups improved significantly 
after the initial four-week study period. 
Greater improvements were reported 
for the treatment groups than controls. 
Approximately 60% met the threshold for 
probable PTSD at baseline decreasing to 
approximately 10% at the one-year follow-up 
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mark. Greater improvements were reported 
in the group taking micronutrients for some 
measures compared to the non-randomised 
control. The help-seeking nature of the 
sample means rates of probable PTSD cannot 
be generalised to the general population. In 
addition, the naturalistic nature of the one-
year follow-up study and comparisons to a 
non-randomised group limited any inferences 
regarding specificity of the micronutrient 
interventions as treatment.

Older adults
1. Alpass et al.14 and Stevenson and Keeling17 
reported data from a longitudinal study34 of 
older New Zealanders that has completed 
repeated measures since 2005 (involving 865 
participants in 2012 and 493 participants 
in 2014). One-quarter of the sample 
were exposed to the earthquakes. When 
comparisons were made with those who did 
not report exposure to the earthquakes, there 
were no significant differences in mental 
health. These studies were methodologically 
suited to examining the impacts of a natural 
disaster. They have pre-disaster measures and 
make comparisons with a national group. 
While significant attrition of the original 
sample occurred, the original sample was 
randomly selected, minimising selection bias. 

Selected populations

1. Patients with ADHD

Rucklidge et al.15 and Rucklidge and 
Blampied16 assessed whether taking 
micronutrients in the aftermath of the 
September 2010 quake was protective for 
participants in ADHD micronutrient trials. 
Sixteen of 33 participants were taking 
micronutrients at the time of the earthquake 
and 17 were not. Measures of depression, 
anxiety and stress were undertaken pre-
earthquake, 7–10 days post-earthquake 
(Time 1), and a further 7–10 days later (Time 
2). The study reported that there were no 
between-group differences for DASS scores 
at Time 1. At Time 2, the micronutrient group 
were significantly less anxious and stressed 
than the control group. This study was limited 
by lack of randomisation, lack of placebo 
treatment for the control group, the short 
follow-up period, and a long period between 
baseline and Time 1 assessments. These 
factors mean any inferences regarding the 
effectiveness of micronutrients can only be 
regarded as explorative.

2. Medical students

Carter et al.35,36 and Wilkinson et al.37 
examined psychological functioning among 
198 medical students residing in Canterbury 
during the earthquake sequence through 
the administration of an on-line survey 
completed by 78% of eligible students in 
September 2011. The study reported that 
mental but not physical health deteriorated 
after the earthquakes. These papers were 
limited by the use of retrospective recall 
for pre-earthquake comparisons and 
lacked a non-exposed control group. As a 
consequence, any conclusions regarding their 
findings must be regarded as tentative.

3. University staff

Bell et al.38 completed a survey of 119 
University of Otago staff working in the 
Christchurch campus in August 2012. The 
response rate to the survey was 30%. Most 
staff scored in the normal–mild range for 
depression, anxiety and stress measures. 
Higher levels of earthquake exposure were 
associated with higher levels of stress. This 
study provided a cross-sectional overview of 
mental health and functioning for university 
staff. The response rate of 30% means the 
findings are unlikely to be representative 
of the overall staff pool. This paper was 
also limited by the use of retrospective 
recall for pre-earthquake comparisons and 
lacked a non-exposed control group. As a 
consequence, any conclusions regarding their 
findings must be regarded as tentative.

4. Hospital staff

Tovaranonte and Cawood39 assessed the 
impact of the September 2010 and February 
2011 earthquakes on general medical staff 
through the administration of two cross-
sectional surveys completed at staff meetings 
held nine and 14 days after the September 
and February earthquakes, respectively. 
A total of 53 staff participated in the first 
survey and 84 in the second. Response rates 
were almost 100%. The authors compared 
responses between the two earthquakes 
and noted that, after both earthquakes, 
respondents reported becoming more 
hypervigilant and paranoid, and less able to 
think clearly. There were significant quality 
limitations to this paper including the lack 
of appropriate controls, the heavily modified 
form of the rating scales, and the different 
time periods evaluated following the 
earthquakes. These factors suggest caution is 
required in the interpretation of any findings.

5. Former refugees

Osman et al.40 studied coping and emotional 
responses of former refugees following 
the September 2010 earthquake. The 
investigators were provided with details of 
317 former refugees. The intended sample 
was every third person listed. All potential 
participants who were approached agreed 
to participate but, following the February 
2011 earthquake, approximately one-third 
of participants were presumed to have 
left Christchurch and were lost to follow 
up, meaning 72 former refugees were 
interviewed. The study reported high rates 
of symptoms and greater levels of fear in the 
sub-group evaluated post-February 2011. 
This study was limited in a number of areas 
including the sampling process, the outcome 
measures, and the lack of appropriate 
comparators meaning any conclusions are 
tentative. 

6. Police staff

Surgenor et al.41 evaluated post-traumatic 
stress symptoms in police working in 
Canterbury at the time of the February 
2011 earthquake. Of the 1,048 potential 
participants, 687 (66%) completed an on-line 
survey 12–18 months after the February 
earthquake. Surgenor et al.41 reported low 
post-traumatic symptoms overall but greater 
effects in those with higher exposure to the 
earthquakes. The absence of pre-earthquake 
or non-exposed controls limited the extent 
to which earthquake effects could be 
ascertained.

Quality assessment
Seven studies received a high-quality 
assessment. Eight studies were rated medium 
and seven studies were given a low rating 
(see Table 1). The studies that received a 
high-quality assessment were notable for 
unbiased sample selection and the ability 
to make appropriate comparisons with 
non-exposed geographical or historical 
controls. The majority of high-quality studies 
also made repeated measures in order to 
delineate effects over time. Studies that 
received low ratings did so because sampling 
techniques were described poorly or were 
limited to help-seeking groups and no 
comparative data were available, meaning 
specific earthquake effects could not be easily 
clarified.

Beaglehole et al. Article
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Discussion

To our knowledge, this is the first systematic 
review of all studies evaluating the 
psychological consequences of a single 
disaster. Ten out of 20 studies11,13-15,19,20,23-25,42 
allowed direct conclusions regarding the 
impact of the earthquakes to be made 
through the inclusion of non-exposed 
geographical or historical controls. Three 
of these studies did not report adverse 
effects14,15,42 but the remaining seven 
reported negative consequences. A further 
three studies12,29,31 assessed the impact of 
the earthquakes through a comparison with 
a lesser-exposed group. Two of these studies 
reported greater adverse effects in the most 
exposed group.12,29 Overall, these comparison 
studies suggest widespread but not universal 
adverse effects on mental health as a 
consequence of the Canterbury earthquakes.

Eight studies used longitudinal data to 
assess the impacts of the earthquakes 
over time.14,15,24,25,31,33,39,42 Three of these 
studies24,31,33 reported temporal gradients 
with greatest effects measured in closest 
temporal proximity to the earthquakes. The 
study by Hogg et al.25 reported the opposite, 
with worsening rates of mood and anxiety 
over time. However, many of the studies were 
relatively short term and, even with repeated 
measures, further assessment points are 
required to clarify the longer-term outcome 
following the earthquake sequence. 

Nine studies assessed the degree of 
exposure to the earthquakes in order 
to consider whether negative effects 
were greater as earthquake exposure 
increased.12,13,20,25,29,31,38,41,42 Seven of the nine 
studies reported greater effects as exposure 
increased.12,13,20,25,29,38,41 This finding supports 
the presence of an exposure gradient existing 
following the Canterbury earthquakes.

The quality of studies that were included 
varied. Seven studies met predetermined 
high-quality criteria.11,14,20,23-25,42 Each of these 
studies had the ability to make comparisons 
with longitudinal or non-exposed controls 
and used sampling strategies that meant 
participants were not limited to those with 
highest degrees of earthquake exposure or 
distress. These studies are most suited to 
making accurate assessments of adverse 
consequences following the earthquakes. 
Five of the seven high-quality studies 
reported adverse effects on mental health 
following the earthquakes.11,20,23-25 Studies 

that received lower-quality ratings did so due 
to their inability to make comparisons with 
appropriate control groups and sampling 
strategies that were highly selective or 
subject to high degrees of bias because 
of low study entry rates. However, despite 
variation in quality, a systematic effect of 
quality on outcome was not readily apparent. 

This systematic review highlighted the 
relative absence of studies addressing the 
impact of the earthquakes on elderly and 
children. These gaps point to an opportunity 
to assess whether or not these populations 
behaved similarly to the adult group or 
had unique issues. The majority of studies 
completed outcome measurement less than 
two years after the September earthquake. 
The absence of longer-term outcome 
measures means little is known regarding 
delayed or persistent responses and whether 
or not initial concerns have ameliorated over 
time. 

Implications for public health

The majority of studies were based in the 
community. Despite considerable variation 
in sampling strategy, most studies reported 
adverse effects compared to non-exposed 
or lesser-exposed controls. These findings 
are consistent with the literature reporting 
adverse effects on mental health following 
disasters.43 They suggest that, after 
exposure to a disaster, strategies need to 
be implemented to enable communities 
to respond to psychological distress and 
the likelihood of a small but significant 
increase in mental disorders. A number of 
strategies were present in Canterbury in 
the aftermath of the earthquakes, including 
access to free counselling, extended general 
practice consultations and health-promoting 
initiatives. It is possible that these initiatives 
were protective and prevented more 
significant adverse consequences being 
observed. It is also worth noting that public 
health services in New Zealand are already 
under strain and working at or near capacity. 
For these services, even small increases in 
demand may result in considerable extra 
burden for health workers. The single study 
that focused on psychiatric patients reported 
moderate to very large adverse effects. It is 
feasible that vulnerable sub-groups may be 
more prone to adverse effects and deserve 
special consideration. 

Conclusion

The Canterbury earthquakes were associated 
with adverse effects on mental health. There 
are relative gaps in knowledge on longer-
term outcomes and outcomes for child 
and old age populations. Future studies 
evaluating the Canterbury earthquakes 
and other disasters should consider the 
importance of sample selection, disaster 
exposure, appropriate comparisons and 
repeated measures over time in order to 
make the best estimates of the adverse 
consequences on mental health. 
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