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Abstract

Objective: Case–control psychological autopsy studies are the research standard for the 

postmortem, quantitative study of ongoing or recent risk factors for suicide. We aimed to develop a 

reliable checklist of methodological quality of these studies.

Method: We adapted items from a validated checklist to address general methodological elements 

and created novel items to address the unique aspects of psychological autopsy research to 

generate a 16-item checklist assessing reporting, external validity, internal validity, and power. 

We used percent agreement and kappa to evaluate inter-rater reliability of the items and 

overall checklist based on independent ratings of 26 case–control psychological autopsy studies 

conducted internationally. We also summed the items to generate overall quality ratings, assessing 

internal consistency with coefficient alpha (α).

Results: Inter-rater reliability for the overall checklist was high (percent agreement, 86.5%) and 

that based conservatively on kappa was substantial (κ .71) whereas internal consistency was low 

(α = 0.56). The inter-rater reliability of the individual items showed acceptable to high agreement.

Conclusion: A novel checklist provides a reliable means to assess the methodological quality 

of specific elements of quantitative case–control psychological autopsy studies, providing detailed 
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guidance in planning such studies. Lower internal consistency may limit its utility as a summary 

measure of study quality.

INTRODUCTION

The psychological autopsy was developed to examine the psychological and contextual 

circumstances preceding suicide through use of interviews with proxy respondents (i.e., 

informants) of suicide decedents, along with other sources of data as available (e.g., 

records) (Litman et al., 1963; Robins et al., 1959). Subsequently, case–control methodology 

established for epidemiological research of rare outcomes (Rothman & Greenland, 1998; 

Vandenbroucke et al., 2007) was introduced and adapted for psychological autopsy 

investigations, providing a means to facilitate systematic comparisons between suicide 

decedents (cases) and a non-suicide reference group (controls). Case–control designs have 

remained the research standard for quantitative psychological autopsy research and have 

been used most widely in Asia, Australasia, Europe, and North America, along with a small 

number of reports from other regions. These studies have generated population specific risk 

estimates for a range of risk factors including mental disorders, stressful life events, physical 

illness burden, access to lethal means including firearms and pesticides, and local cultural 

contextual factors, with mental disorders being most widely reported including in systematic 

reviews and meta-analyses (Arsenault-Lapierre et al., 2004; Cavanagh et al., 2003; Conner et 

al., 2019; Yoshimasu et al., 2008).

Clear guidelines for conducting, reporting, and assessing the methodological quality of 

case–control epidemiological studies are available in the form of expert recommendations 

(Rothman & Greenland, 1998), consensus guidelines (Vandenbroucke et al., 2007), and 

checklists of methodological quality (Downs & Black, 1998). However, these general 

resources do not provide guidance for navigating the special circumstances of psychological 

autopsy research studies. This gap has been filled by several published papers and book 

chapters that offer recommendations for conducting psychological autopsy research studies 

(Beskow et al., 1990; Brent, 1989; Clark & Horton-Deutsch, 1992; Conner et al., 2011, 

2012; Ebert, 1987; Hawton et al., 1998; Isometsä, 2001; Kõlves et al., 2021; Pouliot 

& De Leo, 2006; Schneidman, 1981; Shaffer et al., 1972). Limitations of this literature 

include that the range of recommendations and critiques can be overwhelming and are at 

times contradictory; there is not the same level of clarity or consensus as with the more 

general epidemiological literature on case–control study methodology; and we are aware 

of no reliable, published method for assessing the methodological quality of psychological 

autopsy research studies. The purpose of this study was to address the latter limitation 

by developing a reliable checklist of methodological quality of quantitative case–control 

psychological autopsy studies that may provide guidance in designing, reporting, and 

assessing these studies, and was in the service of increased transparency and standardization 

using this methodology.
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METHOD

Scale development

The Psychological Autopsy Methodology Checklist (PAMC) was developed to address 

basic elements in case–control research methodology as well as the unique methods of 

psychological autopsy research. Standard elements are described in a validated checklist 

for studies using case–control designs and related methods developed by Downs and Black 

(1998) including reporting, external validity, and internal validity, with several items adapted 

from their report. Additional PAMC items were developed to consider specialized aspects 

of case–control psychological autopsy research guided by the authors collective experience 

and two reviews of case–control psychological autopsy research methodology (Conner et 

al., 2011, 2012). Studies contained in a meta-analysis of case–control psychological autopsy 

research of mood and substance use disorders (Conner et al., 2017) provided 35 reports that 

were used to refine the PAMC and establish its inter-rater reliability (Almasi et al., 2009; 

Appleby et al., 1999; Beautrais, 2001; Brent et al., 1999; Brent et al., 1993; Chan et al., 

2009; Chen et al., 2006; Cheng, 1995; Cheng et al., 2000; Chiu et al., 2004; Conner et al., 

2003; Conwell et al., 2010; De Leo et al., 2013a; De Leo et al., 2013b; Foster et al., 1999; 

Freuchen et al., 2012; Harwood et al., 2001; Khan et al., 2008; Kim et al., 2003; Kõlves et 

al., 2006; Kõlves et al., 2006; Manoranjitham et al., 2010; Page et al., 2014; Palacio et al., 

2007; Préville et al., 2005; Renaud et al., 2008; Schneider et al., 2006; Shaffer et al., 1996; 

Shafii et al., 1988; Tong & Phillips, 2010; Vijayakumar & Rajkumar, 1999; Waern, 2003; 

Waern et al., 2002; Zhang et al., 2010; Zonda, 2006).

The PAMC was developed iteratively in five steps. Step 1 (draft of items): An initial 

list of items was generated that drew about equally from items adapted from Downs and 

Black’s instrument and newly created items that were psychological autopsy specific. Step 2 

(revision of items): The items were reviewed with co-authors with expertise in psychological 

research methodology revised until consensus was reached among the experts of a draft 

version of the instrument. Step 3 (training of raters): The first author trained two research 

associates who are new to suicide research and did not know any of the other study authors 

to score the PAMC. This training began with reading and discussion of the aforementioned 

psychological autopsy methodology reviews (Conner et al., 2011, 2012) and a review and 

discussion of each PAMC item. Next, over four rounds, the raters independently scored 

a series of case–control psychological autopsy research papers selected by the trainer, 

typically two per round, and came together with the trainer to discuss their ratings, resolve 

discrepancies, and generate a consensus final rating, with each round leading to minor 

modification of the instrument to improve reliability. The papers used in training were 

chosen to represent case–control psychological autopsy research internationally across a 

range of study quality and included eight reports contained in the meta-analysis. Step 4 

(second revision): With the PAMC having been modified through the training process, the 

revised instrument was reviewed with the other authors, leading to additional minor changes 

and a final draft of the instrument. Step 5 (inter-rater reliability): Using the remaining 

27 research reports contained in the meta-analysis (i.e., after excluding the eight reports 

used to train the raters), the trainer used an online program to order the studies at random 

before instructing the raters to independently rate these studies in order in batches of two 
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to four, to review the ratings in each batch at a consensus meeting, and to resolve any 

discrepancies and generate a consensus rating before going onto the next batch. The studies 

were reviewed in batches to prevent drift over the course of generating the ratings. During 

this process, the first paper the raters’ reviewed generated additional questions that were 

resolved by the trainer, making it effectively a final training study. Therefore, this study 

was excluded from the inter-rater reliability analysis, and the raters independently scored 

the remaining 26 studies contained in the meta-analysis before arriving at consensus, per 

the procedure. These consensus ratings were made independently by the raters without input 

from the trainer or the other study authors. The 26 studies selected from the aforementioned 

meta-analysis (Conner et al., 2019) to generate the reliability analyses, along with the nine 

studies meta-analyzed that were used to train the raters, are described in Table 1.

One PAMC item that concerned the choice of controls showed low inter-rater reliability 

(percent agreement = 61.5%) and was dropped from the scale, yielding a final PAMC 

containing 16 items with scoring range from 0 to 18. The instrument with instructions for 

administration and scoring is provided in Appendix 1. PAMC items assess the Downs and 

Black’s schema of quality of reporting (items 1–4), external validity (items 5–7), internal 

validity (items 8–15), along with an item on power (item 16). There are eight items that 

were adapted from Down and Black (items 1–5, 8–10) to provide coverage of fundamental 

features of case–control studies regardless of topic including reporting, internal validity, 

and external validity, along with eight items to address the unique needs of psychological 

autopsy research that warrant elaboration (items 6–7, 11–16). Two PAMC items assess 

the extent to which the cases (item 6) and controls (item 7) were representative of the 

study population. These items are credited in studies that achieve acquisition rates of 80%, 

deemed sufficient to mitigate concern about ascertainment bias, or when data are shown to 

suggest that missed subjects did not differ from those that were included and/or the source 

population. Item 11 ensures that determinations of suicide were determined or confirmed by 

researchers and/or were based on an official source (e.g., coroner report). Item 12 credits 

studies that interviewed more than one proxy respondent, assuming such interviews were 

performed systematically in both cases and controls and featured the main interview battery. 

Item 13 credits studies that systematically integrated information from records (e.g., primary 

care, school) or from interviews that served as a substitute for records (e.g., physicians, 

teachers). Item 14 credits studies that demonstrated the reliability of primary measures 

or that featured measures that are known to be reliable when used postmortem. Item 15 

assesses the timeliness of postmortem interviews which optimally should be performed 

within 6 months of death to mitigate retrospective bias. Item 16 concerns statistical power, a 

key issue in psychological autopsy studies where accruing sufficient numbers of cases may 

be challenging.

Analysis

Our primary interest was inter-rater reliability, and therefore, percent agreement was 

computed (also referred to as observed agreement) and Kappa coefficients a) for the overall 

scale (16 items) and b) for subscales composed of the items adapted from Downs and Black 

(8 items) and the new psychological autopsy specific items (8 items). Kappa was interpreted 

based on the benchmarks (poor < 0.01, slight 0.01–0.20, fair 0.21–0.40, moderate 0.41–
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0.60, substantial 0.61–0.80, almost perfect >0.80) provided by Landis and Koch (1977) 

and reprinted in Dunn (1989). Coefficient alpha was also calculated for the total scale and 

the subscales to provide a measure of internal consistency reliability. Secondary analysis 

examined agreement item-by-item within studies and across studies. Note that Kappa 

compares the observed agreement to that expected based on the base rate of category usage 

(Cohen, 1960). Thus, it is possible to have high agreement, but also high expected agreement 

due to frequent use of a particular category. In this case, overall agreement will be high, 

but Kappa low. As well, in instances of perfect observed and expected agreement, Kappa 

cannot even be computed. These instances occurred repeatedly at the item level and study 

level and, therefore, we report observed agreement for these variables. Finally, PAMC scores 

were generated based on summing all items after obtaining consensus agreement of the two 

independent raters on the scoring of any discrepant items, providing an overall measure of 

methodological quality.

RESULTS

Overall PAMC scores for the 35 research reports reviewed ranged from 8 to 17 (median = 

12), with higher scores suggesting greater methodological quality. These PAMC results are 

shown in the fifth column of Table 1, categorized into lower scores (8–10), intermediate 

scores (11–13), and higher scores (14–17). Observed inter-rater reliability for the overall 

PAMC scale was high and that based more conservatively on Kappa was substantial 

(percent agreement 86.5%, expected agreement 53.4%, κ 0.71). For the subscale based 

on adapted Downs and Black’s (1998) items, observed inter-rater reliability was high 

and that based on Kappa was moderate (percent agreement 80.9%, expected agreement 

80.9%, κ 0.47). The high rate of expected agreement indicated that raters tended to use 

one particular item category frequently. For the subscale composed of new items specific 

to psychological autopsy research, observed inter-rater reliability was high and that based 

on Kappa was substantial (percent agreement 83.2%, expected agreement 46.4%, κ .69). 

Inter-rater agreement for the overall PAMC scale for each research report is presented in 

the final column in Table 1. Across studies, agreement between independent raters was 

acceptable to high, ranging from 70.6% to 100% (median = 82.4%).

Analyses of individual PAMC items are shown in Table 2. Agreement on items 3 and 4 

was perfect (100%) across all 26 studies, and items 2 and 11 had only one instance of 

disagreement. In these instances of essentially perfect agreement between raters, expected 

agreement is also perfect or nearly perfect, because it is based on the marginal frequencies, 

and only a single category is used. In essence, these items showed no variation across studies 

and were always (or nearly always) rated the same by both raters. Therefore, Kappa cannot 

be calculated. There were also two items showing high observed agreement and expected 

agreement (items 5, 8). Kappa is thus not meaningful. Observed agreement between raters 

for the other items ranged from moderate (69.2%, item 7) to high (92.3%, item 15), and 

Kappa for the such items ranged from fair (κ 0.28, item 13) to almost perfect (κ 0.88, item 

15).

Coefficient alpha provided an assessment of internal consistency of the PAMC scales. 

Alpha was low for the total scale (α = 0.56) as well as for the items derived from Downs 
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and Black (α = 0.31), and the newly created items (α = 0.48). These results indicate 

the aspects of study quality tapped by these items are modestly inter-related. To explore 

item heterogeneity, principal components analysis (conceptually treating items as formative, 

rather than reflective indicators) was used (Edwards & Bagozzi, 2000). This exploratory 

analysis did not suggest subcomponents with any obvious interpretation.

DISCUSSION

The PAMC is a hybrid instrument created from items that were adapted from an existing 

methodological quality rating checklist (Downs & Black, 1998) and new items that were 

designed to assess the special requirements of case–control psychological autopsy research. 

Accordingly, the PAMC provides a balance between assessment of standard observational 

research methods and those specific to psychological autopsy research, with an equal 

number of items assessing each domain. Results show that PAMC items have substantial 

inter-rater reliability for the overall scale and the subscales consisting of items from an 

established checklist as well as the new items. Inter-rater reliability was also acceptable to 

high across studies conducted internationally.

The instrument showed low internal consistency and may be tapping different components, 

suggesting the need for caution in interpreting the results when the items are summed. 

In other words, although summed PAMC scores provide a general benchmark for 

methodological quality, and we presume that studies scoring in the “higher” category have 

methodological advantages over those scoring in the “lower” category (see Table 1), the 

low internal consistency results suggest that it would be a mistake to make too much of 

more minor differences between scores. Indeed, the primary strength of the PAMC may 

be in the newly created items themselves which provide operational definitions for a range 

of methodological features unique to case–control psychological autopsy methodology that 

may inform the planning of studies and the identification of specific limitations of published 

reports. Accordingly, we have labeled the PAMC as a “checklist” and invite researchers to 

use it as such in designing their case–control psychological research studies. As a novel 

checklist, the PAMC addresses a gap in the field that contains several methodological 

reviews (Beskow et al., 1990; Brent, 1989; Clark & Horton-Deutsch, 1992; Conner et al., 

2011, 2012; Ebert, 1987; Hawton et al., 1998; Isometsä, 2001; Pouliot & De Leo, 2006; 

Schneidman, 1981; Shaffer et al., 1972) but that has been lacking detailed, structured 

guidance.

There are other limitations of the PAMC. As an assessment of methodological quality, 

it does not examine other critical elements of studies such as their timeliness. The 

PAMC is designed to be applicable across the range of case–control psychological 

autopsy studies conducted internationally. Therefore, atypical but exciting features such 

as simultaneous recruitment and study of suicide attempt patients for comparison with 

suicides (Beautrais, 2001) or the gathering of uniform data in different countries to 

facilitate cross-national comparisons (Kõlves, Sisask, et al., 2006) are not reflected in PAMC 

scores. Designed for quantitative research, the PAMC does not assess the methodological 

rigor of psychological autopsy studies that use qualitative designs (Hjelmeland & Knizek, 

2016) or the qualitative elements of studies that feature mixed quantitative and qualitative 
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designs (Zalsman et al., 2016). The instrument does not consider data from electronic 

communications (e.g., text messages, social media posts) prior to death because there is 

little precedence how this might be done in the context of case–control psychological 

autopsy research. Nonetheless, it seems essential that future studies build on recent efforts 

to capture electronic communications prior to suicide (Bryan et al., 2018) and develop 

strategies to gather comparable data from controls. Although the PAMC addresses several 

methodological features related to reporting, external validity, and internal validity, the 

coverage it provides in these areas is not exhaustive.

Case–control studies are considered a lower standard of evidence compared with research 

using prospective designs (Murad et al., 2016). That being said, case–control psychological 

autopsy studies seem irreplaceable for the purpose of examining proximal risk factors 

for suicide deaths, with the low incidence rate of suicide ruling out the routine use of 

longitudinal studies for the purpose of examining the final weeks of life, the focus of 

psychological autopsy research. Although the study of high-risk clinical populations, for 

example psychiatric patients, may provide samples with enriched risk to allow for the 

prospective study of proximal risk factors, this is not a replacement for psychological 

autopsy research of general population samples because most individuals who die by suicide 

are not in behavioral health care (Niederkrotenthaler et al., 2014; Stone et al., 2018). As 

well, even if prospective studies are able to examine proximal risk, the use of postmortem 

psychological autopsy methodology can fill in inevitable gaps when suicide deaths occur. In 

settings where there has been little study of suicide or in which the landscape of suicide has 

changed, case–control psychological autopsy studies can play a critical role in prioritizing 

targets for prevention, and we invite researchers to use the PAMC to inform study design and 

to assess specific features of methodological quality.

APPENDIX 1

The Psychological Autopsy Methodology Checklist (PAMC)

Research report: __________________________________

Total Score: _____ Rater: _____

Instructions:

Rate all PAMC items and sum the total (range 0–18). Consider all information provided by 

the study authors in scoring difficult to rate items. Refer to prior published psychological 

autopsy reports of a dataset when needed. For items that remain unresolvable or unclear, rate 

the item down.

Reporting—1. Is the hypothesis/aim/objective of the study clearly described?

Yes—each hypothesis/aim/objective 2

Partial—some but not all hypotheses/aims/objectives 1
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No 0

Notes. Adapted from Downs and Black (1998) item #1. Score 1 if the general focus or aim 

of the study is clear but specific questions or hypotheses are not provided.

2. Are the characteristics of the subjects included in the study clearly described?

Yes 1

No 0

Notes. Adapted from Downs and Black (1998) item #3.

3. Are the main findings of the study clearly described?

Yes 1

No 0

Notes. Downs and Black (1998) item #6.

4. Have actual probability values (e.g., 0.035 rather than <0.05), except where the 

probability value is less than 0.001, or confidence intervals been reported for the main 

outcomes?

Yes 1

No 0

Adapted from Downs and Black (1998) item #10.

External Validity—5. Are the cases representative of the population from which they were 

recruited?

Yes 1

No 0

Unable to determine 0

Notes. Adapted from Downs and Black (1998) item #11. Score the item based on the 

representativeness of cases only (comparability of controls is addressed in items 8 and 9). 

The labor intensity of psychological autopsy research may require sampling a small area 

(e.g., select city, county, or village) or combining data from different areas. Do not rate down 

unless the sample obtained is non-representative of the area from which it comes or it is 

unreasonable to combine the data from different areas if more than one area was sampled.
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6. Is non-response bias adequately addressed in cases?

Yes 1

No 0

Unable to determine 0

Notes. Rate 1 if there is a high case acquisition rate (≥80%) or analyses of non-response 

are provided that do not suggest non-response bias (e.g., respondents of cases do not differ 

from non-respondents, respondents of cases do not differ from the source population). Rate 

0 if the response rate of cases is lower than 80% and there is no information to assess 

non-response bias or such information indicates significant bias. Rate 0 if the response rate 

in cases is not provided.

7. Is non-response bias adequately addressed in controls?

Yes 1

No 0

Unable to determine 0

Notes. Rate 1 if there is a high control acquisition rate (≥80%) or analyses of non-response 

are provided that do not suggest non-response bias (e.g., respondents of controls do 

not differ from non-respondents, respondents of controls do not differ from the source 

population). Rate 0 if the response rate of controls is lower than 80% and there is no 

information to assess non-response bias or such information indicates significant bias. Rate 

0 if the response rate in controls is not provided.

Internal Validity—8. Are the cases and controls recruited from the same population?

Yes 1

No 0

Unable to determine 0

Notes. Adapted from Downs and Black (1998) item #21.

9. Are the cases and controls recruited over the same period of time?

Yes 1

No 0

Unable to determine 0

Notes. Adapted from Downs and Black (1998) item #22. Score 1 if there is a reasonable lag 

in recruitment of controls that is attributable to a matching procedure. Score 1 if it may be 
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assumed that the cases and controls were recruited over the same general time period based 

on all information presented.

10. Is there adequate adjustment for confounding in analyses from which the central findings 

were drawn?

Yes 1

No 0

Unable to determine 0

Notes. Adapted from Downs and Black (1998) item #25. Adequate adjustment does not 

require exhaustive adjustment.

11. Determinations of suicide

Reported or confirmed by researchers 1

Determinations not provided 0

Unable to determine 0

Notes. Rate 1 if cause of death determinations of suicide is determined or confirmed by 

researchers either in all cases or in ambiguous cases (e.g., open verdicts, undetermined 

deaths). Rate 1 if the source of determination of suicide (e.g., coroner’s report) or the 

method of determination (e.g., adjudication) is reported. Rate 0 if information is lacking 

about the source of determinations of suicide.

12. Are multiple interviews used and systematically integrated?

Yes 1

No 0

Unable to determine 0

Notes. Rate 1 if more than one main interview is conducted routinely with both cases 

and controls and the information from the interviews is combined in a planful manner 

(e.g., “rate up” for reports of symptoms, best estimate procedure, diagnostic consensus 

process, prioritizing one interview and using a second interview to assess reliability, seeking 

additional information to resolve discrepancies between interviews). Rate 0 if a single 

interview is used. Rate 0 if multiple interviews are sometimes used but are the exception. 

Rate 0 if multiple interviews are used with one group (e.g., cases) but not the other. Rate 0 if 

multiple interviews are used but the process for integrating the information is not mentioned 

or non-systematic. Rate 0 if additional interviews are limited to those that do not feature 

the main interview battery (e.g., discussions to obtain supplemental information from a 

provider).
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13. Are records used and systematically integrated?

Yes or not applicable 1

No 0

Unable to determine 0

Notes. Rate 1 if one or more records (e.g., primary care, legal, school) are routinely obtained 

from cases and controls and integrated with other information in a planful manner. Rate 

1 if interviews are substituted for records in a planful manner to obtain such information 

(e.g., interviews with primary care physicians). Rate 1, not applicable, if the setting rules out 

obtaining records (e.g., rural setting in a developing country where such records are widely 

unavailable). Rate 0 if records are used but they are poorly described or referred to broadly. 

Rate 0 if no information is provided how such records are integrated with other data or if 

such integration appears non-systematic. Rate 0 if records are obtained from cases only. Rate 

0 if the only source of records is the death investigation.

14. Are key measure(s) reliable?

Yes 1

No 0

Unable to determine 0

Notes. Rate 1 if reliability of one or more key variable(s) is provided and is satisfactory. 

For example, a report on risk factors for suicide that includes a focus on mental disorders 

and reports satisfactory reliability of the measurement of mental disorders is rated 1. Rate 

1 if such data are presented even if a secondary measure(s) has unsatisfactory reliability. 

Objective measures that are known to be reliable in postmortem research (e.g., blood alcohol 

concentration) may be assumed to be reliable. Rate 0 if a report focuses on a given variable 

(e.g., a report on risk associated with drug use) but does not report data on its reliability even 

if data on reliability of other measures is provided. Rate 0 if reliability data are absent. Rate 

0 if reliability data of an instrument is referred to but information on its reliability in the 

sample is not provided.

15. Are there long delays in time to assessments from the date of suicide?

Time to assessment <6 months 2

Time to assessment 6 months to 1 year 1

Time to assessment >1 year 0

Unable to determine 0

Notes. Base the rating on the mean (or median) time to proxy respondent interview from the 

date of suicide in cases. The date of the control interview for control subjects is typically 

used as the reference date in psychological autopsy research and this is acceptable.
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Power—16. Did the study provide an a priori sample size calculation?

Yes 1

No 0

Unable to determine 0
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