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S uicide is a major public health concern and it remains a leading 
cause of death in the United States.1-7 Population-level esti-
mates of suicide have not improved over time,2,8,9 leading the 

Institute of Medicine to declare suicide prevention “a national impera-
tive.”10 While some suicide prevention strategies exist,11 they are diffi-
cult to evaluate due to the rarity of suicide deaths and the inefficiency 
in the current methods for counting and measuring suicide deaths. 

One suicide prevention initiative that has received much atten-
tion, including receipt of the 2006 Gold Achievement Award from the 
American Psychiatric Association and the 2006 Earnest Amory Cod-
man Award from the Joint Commission, is the Perfect Depression Care 
(PDC) initiative12,13 at Henry Ford Health System (HFHS). Perfect 
Depression Care is a health system quality improvement initiative as-
sociated with reductions in suicide deaths among patients in its health 
maintenance organization (HMO) network.14 

As described previously, the PDC initiative is unique in its use of 
internally collected suicide data for rolling program evaluation rather 
than using government records,13 which are traditionally used for popu-
lation mortality research.15 This internal surveillance method of suicide 
ascertainment was chosen to drive real-time process improvement, such 
as to inform protocol as well as provider- and system-level changes. Such 
rapid-cycle improvement would not be feasible with traditional govern-
ment records, because it can take up to 2 years before they are avail-
able. The aim of this study was to compare the agreement between our 
internal collected data on suicide and the data obtained from official 
government mortality records. 

METHODS
Setting and Population

The Henry Ford Health System is an integrated healthcare organiza-
tion serving southeastern Michigan. It consists of multiple hospitals, a 
large medical group, and a large HMO. The Behavioral Health Services 
(BHS) division offers specialty mental health services within HFHS. Eli-
gible subjects included all patients who made any service contact at BHS 
between January 1, 1999, and December 31, 2009, and were enrolled 
in the HMO network during the 
year in which they received care. 
The total sample size of all eligible 
individuals varied each year, rang-
ing from 6168 to 10,831 patients 
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Objectives: To evaluate the use of government 
mortality records compared with internally col-
lected data to drive quality improvement in sui-
cide prevention programs using suicide mortality 
data from the Perfect Depression Care initiative. 

Methods: Perfect Depression Care (PDC) is a  
quality improvement suicide prevention initia-
tive within the Behavioral Health Services (BHS) 
division of the Henry Ford Health System. 
Eligible subjects were all patients who received 
services from BHS, were members of the health 
maintenance organization, and had a medical 
group physician during the 11-year study period. 
Mortality data were collected internally and from 
government-collected death records, and were 
linked to treatment utilization data from the medi-
cal record. 

Results: The mean suicide rate was 96.6 per 
100,000 during the 2-year baseline period (1999-
2000) and declined to 19.1 per 100,000 during 
the initiative (2002-2009) using both sources of 
data combined. We observed a similar statistically 
significant (P <.001) reduction in the suicide death 
rate using both the internal and government data 
sources. There were no significant differences 
between the 2 sources of data in the mean suicide 
rates for the baseline and intervention periods  
(P >.05). The data sources did differ in the capture 
of unique suicide deaths.

Conclusions: Internally collected data were an 
effective measure of suicide deaths in the PDC 
initiative. A combination of internal and govern-
ment-collected records may be most effective for 
future suicide prevention programs. 
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(Figure). The HMO population, from 
which the sample for this study was derived, 
is broadly representative of southeast Mich-
igan with respect to age, sex, race/ethnicity, 
and socioeconomic status. This project was 
approved by institutional review boards at 
Henry Ford Hospital (IRB# 6821) and the 
state of Michigan (IRB# 953-PHALHAS).

Perfect Depression Care Initiative
The concept and components of the PDC initiative are 

described in more detail elsewhere.12,13 The PDC initiative 
began in response to the Institute of Medicine report titled 
Crossing the Quality Chasm: A New Health System for the 21st 
Century, which identified depression as a key condition of im-
portance.16 We named our initiative Perfect Depression Care 
to reflect the Institute of Medicine’s audacious call to pursue 
a system of perfect healthcare. In such a system, persons re-
ceiving treatment for mental disorders would not die from 
suicide—thus, we adopted the elimination of suicide as one 
of PDC’s primary aims. To pursue this aim, we developed a 
bundle of core interventions organized into 3 main categories, 
which have been described elsewhere.12 Briefly, these catego-
ries include (1) a distinct effort to establish a “just culture” in 
which departmental operations and clinical care are aligned 
with the aims of the Institute of Medicine report, (2) compre-
hensive evaluations for every patient using a multilevel sui-
cide risk assessment, and (3) a redesigned care delivery system 
based on the Chronic Care Model.17 

Mortality Data
Date and cause of death were determined from 2 sources 

of data: internally from a clinical suicide surveillance system 
and externally from the state of Michigan (SoM) mortality 
records. For the remainder of this study, the term “suicide” 
refers to death by suicide. Internal data were collected as they 
were reported to BHS from any source, generally by a family 
member, care provider, or HMO representative. In the latter 
scenario, BHS collected information from the HMO on the 
reason for death when an individual was no longer enrolled 
in the health plan and was listed as deceased. De-enrollment 
from the health plan occurred immediately during the month 
of death. Finally, sources of suicide information also included 
information from media outlets or any other means of identi-
fication in which a provider or the department identified the 
suicide victim as being a patient. Internally collected suicides 
were investigated using TapRooT, a root cause analysis sys-
tem allowing the PDC team to investigate each incident by 
reviewing prior treatment history, involvement in care, access 
to means, and system-level errors. 

External suicide data came from the SoM mortality re-
cords,18 where cause of death is described by a medical exam-
iner and coded by government officials using the International 
Classification of Diseases, 10th Revision (ICD-10). After initial 
coding by the state, the preliminary mortality information 
is sent to the Centers for Disease Control and Prevention’s 
(CDC's) National Center for Health Statistics. There, the 
National Vital Statistics System processes and corrects all 
mortality records before sending the final corrected version 
back to each state and region. Approximately 2 years after the 
end of each calendar year, HFHS receives the final corrected 
SoM data set. 

In the current study, all deaths coded as X60-X84 or 
Y87.0 were identified as suicides. This coding scheme is rec-
ommended by the CDC.19 These data were linked to HFHS 
records using a 2-step process. First, social security numbers 
were matched between the SoM data set and the health 
system’s administrative data from the medical record. Then 
name, date of birth, address, and sex were used to identify 
additional matches. The matching process also complies with 
the CDC protocol for mortality death linkage.20 

Analysis
Both data sources were collected independently and matched 

to medical record data to develop a single data set using SAS 
version 9.2.21 A trained psychiatrist confirmed the accuracy of 
the data by conducting medical chart reviews of each case. The 
research team then reviewed each case to ensure agreement. 

Using the total number of suicides each year divided by the 
total number of eligible subjects receiving care that year, we 
calculated 4 distinct suicide rates: (1) internal data only, (2) 
SoM data only, (3) either internal or SoM data (“combined”), 
and (4) both internal and SoM data (“matched”). The suicide 
rates were adjusted to provide a rate per 100,000 persons for 
each year, as shown in the Figure.

Poisson regression models were used to compare the 
change in mean suicide rate with the PDC initiative (imple-
mented in 2001) from baseline (1999-2000) to intervention 
(2002-2009). Paired-samples t tests were used to assess the de-
gree of agreement between data sources. We then compared 
and contrasted the matched and mismatched cases from the 2 

Take-Away Points 

Health systems trying to implement suicide prevention programs are limited by their 
inability to access real-time suicide mortality data to inform rapid-cycle quality im-
provement. 

n	 As demonstrated by the Perfect Depression Care initiative, suicide data can be col-
lected internally to drive rapid quality improvement.

n	 Internal suicide data should be compared with official government records after 
their release 2 years later.



e388 n www.ajmc.com n NOVEMBER 2013

n METHODS n

(Table 2). Also, as shown in the Figure, for 5 of the 11 years 
the suicide rates were identical. For the 6 years in which they 
differed, the SoM rates were slightly higher than the internal 
rate in 3 years and slightly lower in the other 3 years.

Although they yielded similar rates, the 2 data sources dif-
fered in actual cases captured (Table 3). The combined 31 
cases of suicide included 23 matched cases (74%). For each of 
these cases, the 2 data sources also agreed on the manner of 
suicide. Of the 8 mismatched cases, the SoM data identified 
4 cases that were missed by internal data. In each case, these 
patients were lost to follow-up and the medical record con-
tained no reference to their death. Similarly, the SoM data 
missed 4 cases identified by the internal data: 2 cases were 
nonresidents of Michigan and therefore not captured by SoM 
records (1 Florida resident, 1 Canada resident) and the 2 

data sources using comprehensive medical chart review. The 
main analyses were conducted using Stata release 11.2.22

RESULTS
As shown in the Figure, throughout the observation pe-

riod the mean suicide rate for patients in the HMO network 
dropped from the baseline period (1999-2000) to the inter-
vention period (2002-2009). The data show a decline in the 
suicide rate of 82% (from 89 per 100,000 to 16 per 100,000; 
P <.001) using the SoM data and a similar decline by 86% 
(from 97 per 100,000 to 14 per 100,000; P <.001) using the 
internal data (Table 1). There were no statistical differences 
between the mean suicide rates for each observation period 
(baseline/intervention) as estimated by the 2 data sources 

n Table 1. Comparison of Suicide Deaths by Phase of Intervention During the Perfect Depression Care Initiativea

 Mean Ratea

Data Source Baseline Intervention Rate Difference Rate Ratio (95% CI)  P

Internal mortality records 96.60 13.69 –82.91 0.14 (0.11-0.19) <.001

State of Michigan mortality records 88.75 15.54 –73.21 0.17 (0.14-0.22) <.001

Combined records (either internal or state) 96.60 19.08 –77.52 0.20 (0.16-0.24) <.001

Matched records (both internal and state) 88.75 10.14 –78.61 0.11 (0.09-0.15) <.001

CI indicates confidence interval.  
aMean rate per 100,000 persons. Baseline data were recorded from 1999 to 2000; Perfect Depression Care initiative data were recorded from 2002 
to 2009.

n Figure. Yearly Suicide Rates per 100,000 Persons, by Data Sourcea
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other cases had their cause of death listed as unintentional 
self-poisoning, even though our internal system clearly identi-
fied them as suicides. 

Overall, both data sources missed cases of suicide and, as 
such, appeared to underestimate the actual rate. Thus, the 
combined total (n = 31) appeared to be a better estimate of 
the suicide rate. Using the combined data, the mean suicide 
rate was 97 per 100,000 for the baseline years and 19 per 
100,000 for the intervention period (P <.001) (Table 1).

DISCUSSION
We found that our internally collected data on suicides 

agreed closely with official government-collected mortality 
data, although neither source captured all identified cases. 
This agreement in suicide rates between the 2 data sources 
suggests that internally collected mortality data are sufficient 
for driving real-time quality improvement work in suicide pre-
vention. Official US mortality data from the National Center 
for Health Statistics are considered the gold standard for re-
search,23 a consideration that may be founded on the grounds 
that no better alternative exists.15,24 On one hand, the find-
ings from this study seem to affirm this conclusion. Both the 
internal and external methods identified—and missed—the 
same number of suicides. This finding suggests that while both 
methods are imperfect, neither is decidedly better than the 
other. On the other hand, quality improvement interventions 
are driven by small, rapid cycles of change that rely on real-
time measurement of outcomes. Because official mortality 
records may not be readily available, they are less useful for 
driving quality improvement. Thus, an effective overall strat-

egy for suicide prevention efforts might be to use an internal 
real-time surveillance system for rapid cycles of learning while 
also using government-collected data, once they are available, 
to confirm or enhance that learning.

More specifically, the real-time collection of suicide data 
allows the health system to review each case and subsequently 
make improvements at almost the same time. For instance, in 
the PDC initiative, when a suicide occurred by firearm, the 
system immediately reviewed the protocol for means restric-
tion and determined whether it was appropriate to implement 
any changes. Alternatively, when an intentional drug over-
dose death occurred, then the team reviewed the medication 
policies and drug treatment provided to that patient. As such, 
any deficiency in system policies was corrected immediately 
and similar treatment plans were reviewed more closely for 
patients with analogous symptoms. Unfortunately, if the PDC 
program relied solely on government-collected data, then 
those protocol review processes and changes could not be-
gin until at least 2 years after the calendar year in which the 
deaths occurred. During that waiting period, the improved 
protocols might have prevented additional suicides. However, 
it is apparent that the internal method is not perfect; thus, 
also using government data would allow the health system to 
review all available information and consider all possible im-
provements to the suicide prevention program. The system 
is currently reviewing information on government-collected 
suicide data that were identified in this study in order to 
determine whether additional modifications to the protocol 
are warranted.

The main limitation of this study is the possible under-
reporting of suicides. It is not surprising that not all suicides 

n Table 2. Comparison of Suicide Rates by Data Source During the Perfect Depression Care Initiative

Mean (SD)

 
Phase of Intervention

Internal  
Records Rate

State of Michigan 
Records Rate

Rate  
Difference

 
t Test

 
P

Baseline (1999-2000) 96.60 (19.4) 88.75 (8.3) –7.85  1.00 .500

Intervention (2002-2009) 13.69 (14.8) 15.54 (13.1) 1.85 –0.59 .571

Total (1999-2009) 31.25 (36.1) 31.17 (31.6) –0.08  0.03 .977

SD indicates standard deviation.

n Table 3. Capture of Combined Suicide Deaths by Data Source During the Perfect Depression Care Initiativea

 
Data Source

Baseline, %   
(n = 13)

Implementation, %  
(n = 3)

Intervention,%  
(n = 15)

Total, %  
(n = 31)

Internal mortality records 100.00 100.00 73.30 87.00

State of Michigan mortality records 92.30 100.00 80.00 87.00

Matched records (both internal and state) 92.30 100.00 53.30 74.20
aBaseline data were recorded from 1999 to 2000; implementation data were recorded in 2001; intervention data were recorded from 2002 to 2009.
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were recorded by both data sources, given that medical exam-
iners determine them conservatively25,26 and that much social 
stigma still surrounds suicide.27 Nonetheless, one core feature 
of PDC is the creation of a culture in which clinicians and 
family members are encouraged to report suspected suicides 
without fear of system-level punishment or remediation. A 
second limitation was related to location of residence. Despite 
the fact that 98.8% of BHS patients were Michigan residents, 
the SoM method missed 2 nonresidents, an error that might 
not have occurred using national data. However, a portion of 
the health system’s service area branches into Canada, which 
is not captured by national suicide data. Third, there was 
limited power to make individual-level inferences with these 
data. Future research may investigate this type of initiative 
across multiple sites, which would increase the sample size.

We conclude that suicide prevention efforts can be guided 
by and evaluated using multiple data sources, including real-
time, internally collected suicide data. We hope the results 
encourage other organizations to consider building their own 
internal systems so that future work can evaluate their utility. 
Finally, this study calls attention to the need for large-scale, 
real-time suicide surveillance systems.
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