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A. Tables
Table A1. Descriptive statistics by earthquake exposure group (full detail)
This table provides detailed descriptive statistics for the treatment group (MMI >= 7, n = 183,180) and control group (MMI < 7, n = 53,676), including all pre-earthquake medication use indicators. It supplements Table 1 in the main text.
	Characteristic
	Treatment (MMI >= 7) n = 183,180
	Control (MMI < 7) n = 53,676
	Difference (p-value)

	Gender: Male
	48%
	48%
	0.0% (0.98)

	Gender: Female
	52%
	52%
	0.0% (0.98)

	Mean age (2011)
	44
	47
	-3 (< 0.001)

	Age 18-29
	29%
	25%
	+4% (< 0.001)

	Age 30-44
	27%
	24%
	+3% (< 0.001)

	Age 45-64
	25%
	26%
	-1% (0.002)

	Age 65+
	20%
	23%
	-3% (< 0.001)

	Tertiary education: Yes
	63%
	58%
	+5% (< 0.001)

	Months non-employed, prior year
	2.30
	2.17
	+0.13 (< 0.001)

	Months on benefits, prior year
	1.51
	1.27
	+0.24 (< 0.001)

	Pre-earthquake medications, all indicators
	1.04
	0.97
	+0.07 (< 0.001)

	Depression
	0.47
	0.36
	+0.11 (< 0.001)

	Anxiety
	0.01
	0.01
	0.00 (0.52)

	Mood disorders
	1.03
	0.95
	+0.08 (< 0.001)

	Substance use
	0.02
	0.02
	0.00 (0.81)

	Annual income, 2010 (NZ$)
	26,743
	26,191
	+552 (0.37)


Notes: Treatment = MMI >= 7; control = MMI < 7. Differences are mean differences (continuous) or percentage-point differences (proportions). P-values from two-sample t-tests or chi-square tests. Pre-earthquake medications refer to 2007-2010 averages.

Table A2. Distribution of severe mental health treatments in the cohort, 2007-2019
Only 0.8% of the cohort accessed hospital or specialist psychiatric services over the entire study period. Eating disorders (n = 396, 0.0%) are excluded from the main analysis due to insufficient cell sizes for subgroup regressions.
	Condition
	Person-years with treatment
	% of cohort

	Anxiety
	6,537
	0.2%

	Mood disorders
	6,066
	0.2%

	Substance use
	10,011
	0.4%

	Eating disorders (excluded from analysis)
	396
	0.0%

	No severe treatment
	2,821,263
	99.2%


Notes: Severe treatment = hospital admission or specialist psychiatric service use (NMDS or PRIMHD). Eating disorders are omitted from all regressions due to insufficient cases for reliable subgroup estimation.
Table A3. Earthquake effects under alternative binary MMI thresholds (>= 6, >= 7, >= 8 vs. MMI <= 3)
The control group in all three columns is individuals with MMI <= 3. Treatment thresholds vary: >= 6, >= 7, and >= 8. Results are stable across all specifications.
	Subgroup
	MMI >= 6 Coef.
	N (000s)
	MMI >= 7 Coef.
	N (000s)
	MMI >= 8 Coef.
	N (000s)

	All cohort
	0.507*** (0.127)
	2,292
	0.509*** (0.127)
	2,157
	0.557*** (0.130)
	1,197

	Female
	0.723*** (0.162)
	2,231
	0.725*** (0.162)
	2,096
	0.773*** (0.163)
	1,137

	Male
	0.279** (0.122)
	2,228
	0.282** (0.122)
	2,093
	0.329*** (0.124)
	1,134

	Tertiary education
	0.016 (0.085)
	2,235
	0.018 (0.085)
	2,101
	0.066 (0.088)
	1,141

	No tertiary education
	1.103*** (0.203)
	2,223
	1.106*** (0.203)
	2,089
	1.153*** (0.204)
	1,129

	Age 18-29
	-0.101 (0.078)
	2,207
	-0.098 (0.079)
	2,073
	-0.051 (0.082)
	1,113

	Age 30-44
	-0.134 (0.092)
	2,194
	-0.131 (0.093)
	2,059
	-0.084 (0.095)
	1,099

	Age 45-64
	0.193 (0.182)
	2,193
	0.196 (0.182)
	2,058
	0.243 (0.183)
	1,098

	Age 65+
	2.056*** (0.275)
	2,199
	2.059*** (0.275)
	2,064
	2.106*** (0.276)
	1,105

	Low income (Q1)
	0.357*** (0.084)
	2,189
	0.360*** (0.085)
	2,055
	0.407*** (0.088)
	1,095

	High income (Q4)
	-0.013 (0.053)
	2,195
	-0.011 (0.053)
	2,060
	0.036 (0.058)
	1,101

	Severe housing damage
	0.263 (0.521)
	2,168
	0.266 (0.521)
	2,033
	0.313 (0.522)
	1,074

	Less severe housing damage
	-0.026 (0.184)
	2,170
	-0.023 (0.185)
	2,035
	0.024 (0.186)
	1,076


Notes: Each coefficient from an independent regression with individual and year fixed effects. Standard errors (parentheses) clustered at meshblock level. *** p < 0.01, ** p < 0.05. Outcome = all indicators (psychiatric medication use). N reported in thousands.

Table A4. Distribution of cohort by MMI category
	MMI category
	Count
	% of cohort

	MMI = 0 (no shaking)
	10,377
	4%

	0 < MMI < 3.6
	2,958
	1%

	3.6 <= MMI < 4.6
	30,801
	13%

	4.6 <= MMI < 5.6
	7,926
	3%

	5.6 <= MMI < 7.6
	79,806
	34%

	7.6 <= MMI < 8.6
	78,087
	33%

	MMI >= 8.6
	26,901
	11%


Notes: MMI = Modified Mercalli Intensity from the 2011 USGS ShakeMap at meshblock level. Analytic sample N = 236,856.
Table A5. Formal parallel trends F-Tests (Testparm) - continuous MMI specification
Joint F-tests on pre-earthquake year x MMI interaction coefficients. The null hypothesis is that all pre-earthquake year interactions equal zero (parallel trends). Tests are shown across two clustering approaches.
	Clustering / pre-period
	2007-2009 [preferred]
	Conclusion

	Individual cluster
	
	

	F statistic
	0.73
	

	p-value
	0.530
	Fails to reject H0

	Meshblock cluster
	
	

	F statistic
	0.70
	

	p-value
	0.550
	Fails to reject H0


Notes: Both clustering approaches confirm parallel trends for the 2007-2009 window. H0 = all pre-earthquake interaction coefficients equal zero.

Table A6. Robustness of standard errors to alternative spatial clustering levels
	
	Meshblock (main)
	SA1 cluster
	SA2 cluster
	SA3 cluster

	MMI x Post (coefficient)
	0.051***
	0.051***
	0.051***
	0.051***

	Standard error
	(0.010)
	(0.0097)
	(0.0106)
	(0.011)

	Number of clusters
	6,735
	4,047
	321
	123

	p-value
	< 0.01
	< 0.01
	< 0.01
	< 0.01


Notes: Outcome is psychiatric medication count (All Indicators). Each column re-estimates the main specification (equation 1) with standard errors clustered at a different geographic level. SA1, SA2, and SA3 refer to Statistical Area 1, 2, and 3 (Stats NZ geographic classifications, each coarser than the previous). Territorial Authority (3 units) and Region (1 unit) were not used because they provide too few clusters for reliable cluster-robust inference (Cameron & Miller 2015). The coefficient is unchanged across all clustering levels by construction; only standard errors vary. *** p<0.01.



Table A7. Propensity-score-matched sample: robustness of the main estimate
	
	Full sample (preferred FE)
	Matched (Design 1: MMI>=7 vs <7)
	Matched (Design 2: MMI>=7 vs <=3)

	MMI x Post
	0.051***
	0.0487***
	0.053***

	Standard error
	(0.0097)
	(0.0108)
	(0.014)

	95% CI
	[0.032, 0.070]
	[0.027, 0.070]
	[0.025, 0.082]

	N (individuals, matched)
	236,856
	107,352
	32,714

	N (person-years, regression)
	2,844,672
	2,282,449
	354,432


Notes: Column 1 is the preferred fixed-effects estimate on the full analytic sample. Column 2 (Design 1) matches treatment (MMI >= 7) and control (MMI < 7) meshblocks 1:1 on pre-earthquake (2010) age, gender, tertiary education, income, and pre-earthquake medication use, via nearest-neighbor matching on the logit propensity score. Column 3 (Design 2) applies the same matching approach to a starker contrast (MMI >= 7 vs. MMI <= 3), dropping meshblocks with intermediate intensity, consistent with the alternative cutoff in Table A3. Standard errors clustered at the meshblock level. *** p<0.01.

Table A8. Spatial placebo test: summary of 1,000 randomized MMI assignments
	Metric
	Value

	Number of placebo iterations
	1,000

	Significant at 5% level
	54 / 1,000 (5.4%)

	Significant at 10% level
	114 / 1,000 (11.4%)

	Expected under pure chance (5% level)
	50 / 1,000 (5.0%)

	Expected under pure chance (10% level)
	100 / 1,000 (10.0%)

	Actual (real) coefficient
	0.051***

	Actual (real) p-value
	< 0.01


Notes: MMI values are randomly reassigned across meshblocks (without replacement) and the main specification (equation 1) is re-estimated 1,000 times. The share of placebo iterations reaching conventional significance thresholds closely matches the false-positive rate expected under a correctly sized test with randomly assigned treatment. The actual (real) coefficient and p-value are from the baseline fixed-effects specification and provide the reference point against the placebo distribution.
Table A9. Tobit model: robustness to the zero-inflated distribution of the outcome
	
	FE (preferred)
	Tobit, raw coef.
	Tobit, marginal effect

	MMI*Post
	0.051***
	0.413***
	0.042***

	Standard error
	(0.0097)
	(0.062)
	(0.006)

	Share of observations at zero
	-
	88.7%
	-


Notes: 88.7% of observations in the estimation sample have zero psychiatric medication prescriptions. Column 2 reports the raw Tobit coefficient (left-censored at zero), estimated on the latent, uncensored scale and not directly comparable in magnitude to the linear estimate. Column 3 reports the average marginal effect of MMI*Post on the unconditional expected outcome (accounting for censoring), which is the quantity comparable to Column 1. The Tobit model is estimated without unit fixed effects due to the incidental parameters problem, so it is a pooled cross-sectional robustness check rather than a replacement for the main specification. Standard errors clustered at the meshblock level. *** p<0.01.
Section B: Private mental health care and potential measurement bias

Our administrative data capture subsidized prescription dispensing, publicly funded hospital admissions, and publicly funded specialist mental health services, but do not capture care obtained entirely through private channels outside the public system. Ministry of Health data indicate that over 90% of mental health prescriptions and hospitalizations in New Zealand are captured in these administrative records (Ministry of Health New Zealand, 2023). Even among higher-income groups, private-only mental health care is rare, as most prescriptions are filled at public pharmacies and hospitalizations occur in public facilities. To the extent that any high-income individuals use private services not captured in our data, this would cause us to understate the true mental health impact, making our estimates conservative rather than overstated. Moreover, because treatment and control groups have statistically indistinguishable average incomes (NZ$26,743 vs. NZ$26,191; p = 0.37, Table 1), any income-related differential in private care use is unlikely to systematically bias the comparison between groups.

Section C: Individual-specific time trends and propensity-score matching

A legitimate concern is that individual-specific linear trends estimated using data that spans the post-treatment period could overfit delayed treatment responses and mechanically absorb part of the true effect, particularly given that our event-study estimates rise gradually rather than jumping immediately in 2011. We address this concern in three ways. First, the trends themselves are identified from the full panel but are linear by construction, so they can only absorb monotonic drift, not the hump-shaped post-treatment trajectory documented in Section 4.3 (rising through 2016–2018 and declining thereafter); a linear trend cannot mechanically generate this pattern. Second, the near-identical coefficient with and without individual trends (0.051 vs. 0.051) means the trends are absorbing essentially none of the treatment effect, which is inconsistent with substantial overfitting. Third, we corroborate this with the propensity-score-matched estimates below, which do not rely on individual trends at all and yield a similar coefficient, indicating that the parallel-trends robustness checks and the matching-based approach point to the same conclusion through entirely different identification strategies.
We implement nearest-neighbor propensity-score matching on pre-earthquake covariates (age, gender, tertiary education, income, and baseline medication use), achieving standardized mean differences below 0.1 on all matched covariates (Table A7). We implement two matching designs: matching on the same MMI >= 7 vs. MMI < 7 definition used throughout the paper (Design 1), and matching on a starker contrast that drops meshblocks with intermediate intensity, MMI >= 7 vs. MMI <= 3 (Design 2), consistent with the alternative cutoff in Table A3. Re-estimating equation (1) on the matched sample yields a coefficient of 0.0487 (SE = 0.0108) under Design 1 and 0.053 (SE = 0.014) under Design 2, both closely consistent with our main estimate of 0.051, addressing concerns that observed selection into high- versus low-intensity areas could otherwise confound the comparison. For subgroups with more heterogeneous pre-trends (particularly the lower-income group), our preferred specification includes individual time trends as a robustness check; this step substantially mitigates concerns about differential pre-trends for vulnerable subgroups.
Section D: Additional SUTVA robustness checks
We assess potential violations of the Stable Unit Treatment Value Assumption (SUTVA) using three complementary checks. First, spatial randomization placebo tests, run 1,000 times, confirm that the spatial pattern of MMI - rather than common aggregate shocks - drives our results: only 54/1,000 iterations (5.4%) produce statistically significant estimates at the 5% level - closely matching the 5% false-positive rate expected under chance - with the distribution of placebo coefficients centered near zero and the actual estimate (0.051) falling in the extreme right tail (Table A8). Second, the national urban control group specification (Table 9), which is less susceptible to local spillovers, produces qualitatively consistent but smaller estimates (0.014), consistent with some downward pressure from shared local shocks in the local control group specification. Third, we verify that our meshblock-level clustering does not understate standard errors due to spatial correlation beyond meshblock boundaries: clustering at the coarser Statistical Area 1, 2, and 3 levels (4,047; 321; and 123 clusters, respectively, versus 6,735 meshblocks) yields standard errors of 0.0097, 0.0106, and 0.011, essentially unchanged from our preferred meshblock-clustered standard error of 0.010 (Table A6).

Section E: Pre-Trends of mediating variables
We assess whether our mediating variables exhibit pre-existing differential trends by testing the joint significance of MMI x Year interactions for 2007-2009 in fixed-effects regressions of each mediator, following the same approach used for our main outcome. For jobless months, we cannot reject the null of no joint pre-trend (F(3, 5234) = 1.52, p = 0.208), indicating that employment disruption does not diverge between higher- and lower-intensity areas prior to the earthquake - supporting the validity of the employment channel identified in our mediation analysis (Section 6).
Relocation status cannot be subjected to the same test, as it is defined relative to each individual's pre-earthquake (2010) region of residence and is therefore mechanically equal to zero for all individuals in every pre-earthquake year: there is no variation in the outcome for the model to explain in the pre-period, so the relevant coefficients cannot be estimated. This is not a violation of parallel trends; it is a direct consequence of how the mediator is defined relative to a common pre-earthquake baseline. Any pre-existing differences in general mobility between treatment and control areas are, in any case, absorbed by the individual fixed effects included throughout our main specification.

Section F: Spatial correlation with the September 2010 Darfield earthquake

Because the February 2011 Christchurch earthquake was part of the broader 2010–11 Canterbury earthquake sequence, we verify that our treatment measure is not confounded by the earlier September 4, 2010 Darfield earthquake (Mw 7.1). The Darfield event had a distinct spatial footprint centred approximately 40 kilometres west of Christchurch. Regressing meshblock-level Darfield MMI on meshblock-level February 2011 MMI yields a near-zero, statistically insignificant coefficient, confirming that the two intensity measures are spatially uncorrelated. 
This rules out the possibility that our estimated effect of February 2011 MMI on mental health is contaminated by lingering effects of the September 2010 event. As an additional safeguard, our preferred specifications use 2007–2009 as the pre-treatment period and 2010 as the omitted reference year, so that 2010 (the year of the Darfield earthquake itself) does not enter the pre-treatment comparison; results are materially unchanged whether or not 2010 is included in the pre-period.

Section G: Methodology for the Rambachan and Roth (2023) sensitivity analysis

Standard event-study tests of parallel trends assess whether pre-treatment coefficients are statistically indistinguishable from zero, but failing to reject this null does not establish that parallel trends holds in the post-treatment period; it may simply reflect limited power. We therefore follow Rambachan and Roth (2023) and assess how large a post-treatment violation of parallel trends - expressed as a multiple (M) of the largest pre-treatment violation observed in 2007–2009 - would be required to overturn statistical significance, separately for each post-treatment year. 
For each year, we compute whether the original (non-robust) 95% confidence interval excludes zero, and the breakdown value - the largest M for which the robust confidence interval, under the relative-magnitudes restriction, still excludes zero. Larger breakdown values indicate that a given year's estimate remains significant even under substantially larger hypothetical violations of parallel trends, and therefore correspond to more robust evidence. 
We use the R package HonestDiD (Rambachan & Roth, 2023) with a grid step size of 0.025–0.05, and report breakdown values to two decimal places in Table 6 of the main text. Results show a hump-shaped robustness pattern: 2011–2012 are not significant even under exact parallel trends; 2013 is significant only under exact parallel trends (M = 0.00); robustness rises over 2014–2015 (M ≈ 0.20), peaks in 2016–2017 (M ≈ 0.30), and declines slightly through 2018–2019 (M ≈ 0.20–0.25). This closely tracks the effect-magnitude trajectory documented in the main text (Section 4.3), which also peaks in 2016–2018.
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