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The Social Security Death Index (SSDI) most accurately 
reflects true survival for older oncology patients
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Abstract: Introduction: The ability to ascertain survival information is important for retrospective and prospective 
studies. Two databases that can be used are the Social Security Death Index (SSDI) and the National Death Index 
(NDI). Although the NDI is more complete, there are advantages to the SSDI such as ease of use and cost. The in-
tent of this study was to determine accuracy of the SSDI. Methods: Publically available data on all known deceased 
individuals in the state of Ohio in 2003 were obtained from the State of Ohio Department of Health. A random 
sample of 63,557 of these were compared to the SSDI to identify risk factor for inclusion/exclusion. Results: Overall, 
94.7% of all death records were confirmed by the SSDI. Age at death, gender, race, ethnicity, and cause of death 
were all found to significantly affect the likelihood of inclusion. Specifically, people aged 18-24 were included only 
79.8% of the time compared to 96.2% for those over the age of 65. Also, malignancy as cause of death resulted 
in a 95.3% inclusion while trauma as a cause of death led to 86.5% inclusion. While Caucasians had an inclusion 
of 95.6%, African Americans were included only 87.8% of the time. Hispanics and women also had lower inclusion 
rates. Discussion: The SSDI is a strong tool for following up on participants lost to follow up in certain populations 
but is weaker in others. The SSDI would be particularly useful in a population that is largely older, Caucasian, or has 
malignant disease.
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Introduction

Obtaining accurate follow-up is often difficult 
but of the utmost importance for retrospective 
and prospective studies. Survival assessment 
if of particular importance in cancer-related 
studies but may be influenced by study partici-
pants who are lost to follow-up, thus leading  
to bias if there are systematic differences 
between the group that is lost and those that 
remained [1]. Therefore, the ability to identify 
study patients who have died becomes and 
important step in maintaining study databases 
and registries where survival is important. The 
Social Security Administration maintains a 
death master file, which may be publically 
searched, online as the Social Security Death 
Index (SSDI, http://ssdi.rootsweb.ancestry.
com). This database is commonly utilized owing 
to its ease of use to ascertain death for 
research purposes [2, 3]. To date, however, no 

large-scale study has documented its accuracy 
or delineated a population of patients for which 
it is best suited.

The National Death Index (NDI), created in 
1979, has long been considered the “gold stan-
dard” among national searchable databases 
and contains greater than 95% of deaths from 
individual state records from 1979 through the 
present [2, 4]. However, the NDI is not readily 
accessible and is expensive and slow to use. 
Conversely, the SSDI can be searched online 
(http://ssdi.rootsweb.ancestry.com) and is free 
of cost [2-5]. Also, additions to the NDI are done 
annually which results in a twelve to twenty-four 
month delay in a new death appearing on the 
database [6]. The SSDI, on the other hand, is 
frequently updated [4, 7]. While other small 
studies have reported the accuracy of SSDI 
using the NDI as the gold standard [2-11], the 
purpose of this study was to verify the accuracy 
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of the SSDI using publically available state 
death records and to identify potential risk fac-
tors for exclusion.

Methods

Public death records of Ohio residents in the 
year 2003 were provided free of charge by the 
Ohio Department of Health Center for Vital and 
Health Statistics. Data provided included date 
of birth, date of death, age at death, gender, 
cause of death, marital status, residence with-
in city limits, history of military service, race, 
and Hispanic ethnicity. Records were initially 
excluded if the person was less than 18 years 
old at time of death or if there was no social 
security number. Others were later excluded if 
the social security number provided did not 
match the person in the record when searched 
against the SSDI. For records where only the 
surname was different after checking against 
the SSDI, identity was verified by matching 
dates of birth and death between the Ohio 
records and the SSDI.

A random sample of 63,557 social security 
numbers from the Ohio death records was 

variables for statistical analysis. Cause of 
death was based on the National Center for 
Health Statistics list of 50 leading causes of 
death but was converted into a three level cat-
egorical variable of malignancy, trauma, and 
other (reference). Malignancy was included in 
the original list of 50 while trauma was created 
by combining unintentional injuries, intentional 
self-harm (suicide), assault (homicide), and 
legal intervention.

The crude proportion included in the SSDI from 
the groups in each variable was assessed first. 
Differences in dichotomous variables (e.g. gen-
der, Hispanic) were compared using a two-
group proportion test. For variables with more 
than two groups (e.g. age, race, cause of death), 
ANOVA was used to look for differences. For 
significant ANOVA results, Scheffe test was 
used to see which comparisons were signifi-
cant at an alpha level of 0.05.

The logistic regression model was built by 
including all variables. Hierarchical backwards 
selection was run on this model. Likelihood 
ratio chi-square was used to obtain p-values, 

Table 1. Proportion of Ohio death records included in Social 
Security Death Index

Included Excluded Total Inclusion p
Age < 0.0001
    18-24 435 110 545 79.8%
    25-34 714 152 866 82.4%
    35-44 1,669 327 1,996 83.6%
    45-54 3,766 466 4,232 89%
    55-64 6,401 442 6,843 93.5%
    65+ 47,224 1,851 49,075 96.2%
Gender 0.028
    Male 28,598 1,525 30,123 94.9%
    Female 31,611 1,823 33,434 94.5%
Cause of Death < 0.0001
    Malignant 14,159 699 14,858 95.3%
    Trauma 2,513 393 2,906 86.5%
    Other 43,187 2,245 45,432 95.1%
Race < 0.0001
    White 54,211 2,518 56,729 95.6%
    Black 5,837 812 6,649 87.8%
    Other 161 18 179 89.9%
Hispanic < 0.0001
    Yes 313 39 352 88.9%
    No 59,793 3,203 62,996 94.9%
Total 60,209 3,348 63,557 94.7%

entered into the SSDI. If a record 
was returned which matched that 
of the Ohio record, then this 
record was considered included in 
the SSDI. If no match was found, 
the social security number was 
reentered to account for the pos-
sibility of entering the number 
incorrectly. If there was still no 
match this was considered non-
inclusion in the SSDI. If the wrong 
record was returned, this was con-
sidered a wrong social security 
number in the Ohio Department of 
Health Center for Vital and Health 
Statistics record and this record 
was excluded from the study as 
per the exclusion criteria. If the 
same first name but different sur-
name was returned then identity 
was matched by matching birth 
and death dates between the two 
sources.

Statistical analysis

Age was coded as a continuous 
variable in the original data but 
was converted to 6 categorical 
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which were compared to an alpha of 0.05 for 
inclusion in the model. Four interaction terms 
were included in the initial model (Hispanic and 
cause of death, Hispanic and age, race and 
cause of death, race and age), but none were 
significant. For the remaining variables, place 
of death was not significant and was removed 
from the model. After being removed it was 
added back to assess for confounding and was 
judged to not significantly affect the odds 
ratios.

Goodness of fit of the final model was assessed 
using the Hosmer-Lemeshow test with a cut off 
alpha of 0.05. A non-significant p-value indicat-
ed that this model fit the data well. All analyses 
were undertaken using Stata (StataCorp LP, 
College Station, TX).

Results

There were 63,557 records evaluated and over-
all 94.7% were included in the SSDI (Table 1 
and Figure 1). The percent included in the SSDI 

Figure 1. The overall inclusion in the SSDI by category. The overall percentage included in the SSDI is shown here. 
A: Inclusion by age in 6 categories. B: Inclusion by cause of death (malignancy, trauma, other). C: Inclusion by gen-
der. D: Inclusion by race (Caucasian, African American, other race). E: Inclusion for Hispanic versus non-Hispanic 
persons.

differed by age group as listed by category (p < 
0.0001 with an alpha level of 0.5). As age 
increased, so did the likelihood of being includ-
ed in the SSDI with the highest age group (65+) 
being most likely to be included (96.2%). As 
expected, this oldest category accounted for 
the vast majority of deaths (77%). Men were 
more likely to be included (p = 0.028) as were 
those dying from malignancy (p < 0.0001). 
Those dying from trauma were the least likely to 
be included. There were also differences in 
inclusion by race (p < 0.0001) with the inclu-
sion for Caucasians being higher than inclusion 
for African Americans or other at an alpha level 
of 0.05. The difference between African 
Americans and other was not significant. The 
difference in inclusion between Hispanics and 
non-Hispanics was significant (p < 0.0001).

Multivariate logistic regression analysis was 
then undertaken utilizing all measured values 
from the 63,040 sets of records that had com-
plete data to determine which of these factors 
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would significantly impact inclusion in the SSDI. 
Only older age and death from malignancy sig-
nificantly increased the likelihood of being 
included (Figure 2). Age ranges 45-54 (OR 1.4, 
p = 0.012), 55-64 (OR 2.3, p < 0.001), and 65+ 
(OR 4.1, p < 0.001) were more likely to be 
included than younger adults. Those who died 
from malignancy were more likely to be includ-
ed in the SSDI compared to those who died of 
other causes (OR 1.1, p = 0.047). Those who 
died of trauma were less likely to be included 
than those who died from other causes (OR 
0.68, p < 0.001). Women were also less likely 
to be included in the SSDI (OR 0.83, p < 0.0001) 
adjusting for other variables. Other factors pre-
dictive of not being included in the SSDI were 
non-Caucasian race (African American OR 
0.41, p < 0.001; “other” OR 0.49, p = 0.005) 
and Hispanic ethnicity (OR 0.51, p = 0.0006).

marital status, previous military service, and 
residence within city limits in addition to the 
variables of interest.

One potential weakness in the study was that 
the death records searched against the SSDI 
were all provided by Ohio. The state does have 
geographic and racial heterogeneity that should 
mitigate this limitation yet there may be some 
regional bias that is unable to be accounted for. 
A second limitation is the time between the 
year of death and the year of the SSDI search. 
We chose a remote year to allow adequate time 
for deaths to be reported for inclusion in SSDI. 
Records are added to the SSDI fairly frequently 
and it’s unlikely that many of those found were 
added more than seven years after death; how-
ever, future studies might benefit from using a 
shorter interval between year of death and year 
of search.

Figure 2. Multivariate logistic regression analysis of inclusion in the 
SSDI. An asterisk is shown next to each variable that was used as the 
referent value for comparison for the other variables in that category. 
The dotted line represents an odds ratio of 1. Anything to the right of 
this line represents favorable inclusion when compared to the refer-
ent variable whereas those to the left are less likely to be included 
in the SSDI when compared to the variant. The line within each bar 
represents the odds ratio whereas the bars themselves represent 
the 95% confidence interval for each variable. The categories that 
were examined were age, cause of death, gender, race, and Hispanic 
versus non-Hispanic.

Discussion

In this study, we set out to deter-
mine the accuracy of the Social 
Security Death Index. This is the first 
study of its kind to do so on a large 
scale. As well, we are the first to uti-
lize Department of Health death 
records as the gold standard. 
Overall, we found inclusion in the 
SSDI to be 95%. In unadjusted anal-
ysis, we found that demographic 
factors and cause of death influ-
ence inclusion in the SSDI. Older 
age, Caucasian race, and male gen-
der were associated with increased 
probability of inclusion. Being His- 
panic and death from trauma were 
associated with lower probability of 
inclusion.

We utilized over 65,000 records, 
which represents more than half of 
the nearly 110,000 deaths in 2003 
in the state of Ohio. Logistic regres-
sion was used to adjust for the vari-
ables that may affect inclusion. 
Although some records were not 
used because of missing data these 
were less than 1% of the total sam-
ple size and likely had a negligible 
effect on the final outcome. The dif-
ferences found in the unadjusted 
analysis held up in the logistic 
model. The final model included 
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Based on the results of this study it appears 
that the SSDI would be a useful tool for ascer-
taining death in certain studies and weaker in 
others. It would not be advisable to use the 
SSDI as the main form of follow up in a study 
following a population that is primarily younger, 
composed of mostly racial minorities, or in trau-
ma patients. Studies using the SSDI as the pri-
mary means of follow-up should be reviewed 
cautiously in these patient populations. In older 
patients it would be reasonable to use the SSDI 
as a primary source in determining whether a 
patient who was lost to follow-up has died. This 
is especially true in an elderly (65+) population 
where inclusion is greater than 95%. Patients 
who died from malignant disease also had an 
unadjusted probability of inclusion of greater 
than 95% and it would be reasonable to use the 
SSDI as a main source for determining if those 
lost to follow up have died in this population. 
The category for other causes of death was 
also over 95% but whether that applies to all 
the individual different causes of death within 
that group was beyond the scope of this study.

Finally, this study still begs the question of 
whether somebody not listed in the SSDI can 
safely be assumed to be still alive. In essence, 
it is easier to verify somebody had died rather 
than to prove they are still alive. Reasons why 
somebody who has died may not be in SSDI 
include failure to report the death to the Social 
Security Administration, lack of participation in 
the social security program, survivor death 
benefits being paid to dependents or spouse, 
or human error. These issues not withstanding, 
SSDI still appears to be a reliable rapid source 
for providing survival information.
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