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ABSTRACT. Objective: Some individuals will not meet criteria for a 
lifetime alcohol use disorder (AUD) at a baseline assessment but will 
at a follow-up measurement, but not because the disorder began after 
the initial evaluation. Despite several research implications, this type of 
unreliability of lifetime AUD estimates has not been studied extensively. 
The present study investigated the extent of false negatives in the assess-
ment of lifetime AUDs using longitudinal data. Method: A prospective 
cohort of college freshmen (baseline N = 489) were assessed seven times 
between ages 18 and 34 years using the Diagnostic Interview Schedule. 
Individuals were categorized as false negatives at the index assessment 
using a retrospective (using Diagnostic and Statistical Manual of Mental 
Disorders, Third Edition [DSM-III], and DSM-IV data), a prospective 

(using DSM-III data only), and a combined approach (using DSM-III 
data only). Results: For DSM-IV, of the 29 ostensible new onsets at a 
follow-up 5 years later (age approximately 34 years), 28 (96%) reported 
meeting AUD criteria before the index assessment (age approximately 29 
years). For DSM-III, of the 25 ostensible new onsets, the retrospective, 
prospective, and combined approaches categorized 18 (72%) individuals 
as false negatives at the index assessment. Conclusions: These fi ndings 
further demonstrate sensitivity issues with lifetime AUD assessments 
and call into question the validity of “onset” cases that rely on only two 
waves of data, especially when the follow-up assessment fails to reassess 
lifetime fully (i.e., across the entire drinking history). (J. Stud. Alcohol 
Drugs, 75, 530–535, 2014)
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PREVIOUS RESEARCH HAS EXTENSIVELY docu-
mented limitations in the assessment of lifetime alcohol 

use disorders (AUDs) in terms of individuals meeting criteria 
for a lifetime AUD at an initial assessment but failing to do 
so at a subsequent assessment (i.e., negative prevalence; 
Haeny et al., 2014; Jackson et al., 2006; Robins, 1985; 
Shrout et al., 2011; Vandiver and Sher, 1991). In addition to 
negative prevalence, unreliability of lifetime estimates may 
be refl ected by individuals not meeting criteria for a lifetime 
AUD at a baseline assessment but doing so at a subsequent 
assessment, an issue that has received much less consider-
ation. Although such discrepancies can represent a legitimate 
new onset of the disorder, it is possible that the absence of 
a diagnosis at baseline followed by a diagnosis at follow-up 
indicates a false negative diagnosis at baseline. Evidence 
for the latter would include, for example, the onset of the 
disorder at follow-up being retrospectively dated to precede 
the baseline assessment. To our knowledge, no study has 
investigated the unreliability of lifetime AUDs with respect 
to the possibility that ostensible new onsets at follow-up are 
actually false negatives at baseline.
 This type of measurement error could have a large 
number of adverse consequences in alcohol research. Not 

only will the estimated prevalence of lifetime AUDs (e.g., 
18% in the National Longitudinal Alcohol Epidemiological 
Study [Grant and Hartford, 1995] and 30% in the National 
Epidemiological Survey on Alcohol Related Conditions 
[NESARC; Hasin et al., 2007]) be underestimates, but 
various kinds of studies that rely on lifetime AUDs for 
research phenotypes, such as genetic studies (Goodwin, 
1971; Schuckit et al., 1996; Wang et al., 2012), studies of 
children of alcoholics (Buu et al., 2012; Macdonald and 
Blume, 1986; Sher, 1991), or health disparities (e.g., Edlund 
et al., 2012; Wells et al., 2001), could be inaccurate (and 
underpowered) if those with lifetime AUDs are grouped with 
those without.
 Additionally, research on the course of AUDs requires 
temporal dating of various drinking milestones. A false nega-
tive assessment of AUD at baseline could lead to erroneous 
inferences as to the timing of drinking-related milestones. 
For example, the age-incidence curve for AUDs (e.g., Ver-
gés et al., 2012) could have artifi cially lower hazard rates 
earlier in development and artifi cially higher rates later in 
development if individuals with true lifetime AUDs were 
false negatives at baseline but were later found to have an 
AUD. Similarly, research examining the relation between 
risk factors such as role transitions and the development of 
AUDs suggests that late-in-life onset can be predicted from 
remaining single and from becoming divorced (Chilcoat and 
Breslau, 1996) and getting a new job (Vergés et al., 2012). 
However, if the proportion of new onset cases of AUDs actu-
ally represents false negatives at an initial assessment, such 
fi ndings are suspect. That is, studies on the course of AUDs 
require considerable sensitivity of lifetime AUDs.
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 Notably, there is no gold standard (e.g., a genetic marker 
or laboratory test) to determine if an individual was cor-
rectly diagnosed with a lifetime AUD, making it diffi cult to 
defi nitively distinguish false negatives from true negatives 
and false positives from true positives. However, given the 
availability of longitudinal data, we can investigate the ap-
parent rate of false negatives in the assessment of lifetime 
AUDs. Evidence for this would come from contradictory 
information across prospective assessments, such as later 
assessments indicating that a lifetime AUD was present 
before the index assessment or assessments before the index 
assessment documenting a lifetime AUD preceding a nega-
tive lifetime AUD assessment.

Method

Participants

 The data were drawn from the Alcohol Health and Be-
havior study (Sher et al., 1991), which began in 1987 with 
a sample of fi rst-year undergraduate students (N = 489) 
from a large midwestern university. Seven assessments were 
conducted over a 16-year period (approximately at ages 18 
[Wave 1], 19 [Wave 2], 20 [Wave 3], 21 [Wave 4], 25 [Wave 
5], 29 [Wave 6], and 34 years [Wave 7]). The baseline sam-
ple consisted of 53% women with a mean age of 18.55 years 
(SD = 0.97), 94% White, and 52% reported a family history 
of paternal alcoholism (by design; see Sher et al., 1991).

Measures

 The Diagnostic Interview Schedule (DIS) Version III-A 
(Robins et al., 1985) for Diagnostic and Statistical Manual 
of Mental Disorders, Third Edition (DSM-III), criteria was 
used to assess 12-month and lifetime AUD and alcohol 
dependence diagnoses at all seven time periods (consistent 
with the DSM criteria available at the time of the start of the 
study). The DIS is an instrument with acceptable to excel-
lent reliability and validity for DSM-III diagnoses (Robins 
et al., 1981, 1982). In our previous work, we found that 
test–retest reliability for DSM-III AUD criteria varied (
ranged from .37 to .71; Y ranged from .42 to .74) depending 
on the time between measurement occasions, and the rate of 
re-diagnosis was less than 80%, even for a 1-year interval 
between measurement occasions (Haeny et al., 2014). New 
DIS items (i.e., DIS-III-R for the DSM-III-R criteria [Robins 
et al., 1989] and the DIS-IV for the DSM-IV criteria [Robins 
et al., 1997]) were added to the interview as they became 
available. As a result, DSM-III (American Psychiatric As-
sociation, 1980) AUD data were collected at Waves 1–7, 
DSM-III-R (American Psychiatric Association, 1987) AUD 
data were collected at Waves 3–7, and DSM-IV (American 
Psychiatric Association, 1994) AUD data were collected at 
Waves 6 and 7. Supplementary questions regarding the age 

at onset for each symptom were added to the alcohol and 
other drug modules of the DIS. Ostensible new onsets were 
investigated between Waves 6 and 7 (the only two waves 
with DSM-IV data). For the purposes of the present study, 
the index assessment refers to Wave 6 (the assessment at age 

 29 years), and follow-up refers to Wave 7 (the assessment 
at age  34 years). There were 292 (71% of those assessed 
at Wave 6) and 247 (60% of those assessed at Wave 6) in-
dividuals without a lifetime AUD at the index assessment 
using DSM-III and DSM-IV criteria, respectively.

Data analysis

 SAS version 9.2 (SAS Institute Inc., Cary, NC) was used 
to analyze the data. Potential false negatives at the index 
assessment were investigated using DSM-III (data avail-
able at all seven waves) and DSM-IV (data only available 
at Waves 6 and 7). For the DSM-III criteria, three methods 
(i.e., a retrospective approach, a prospective approach, and 
a combination of the two approaches) were used to identify 
potential false negatives at the index assessment. Given that 
DSM-IV data were only available at Waves 6 and 7, just the 
retrospective approach was used for these criteria.
 For the retrospective approach, individuals were catego-
rized as false negatives at the index assessment if ostensible 
onsets at follow-up (i.e., no lifetime diagnosis at baseline 
followed by a lifetime diagnosis at follow-up) retrospec-
tively reported an age at onset earlier than their age at the 
index assessment. Assuming no error in recalling age at 
onset, “valid” new onsets at follow-up should not report 
having met syndromal criteria for lifetime diagnosis before 
the index assessment. For example, say Participant X ap-
peared to have an onset for a DSM-IV AUD between the 
index assessment (age 29) and follow-up (age 34). How-
ever, if at the follow-up assessment Participant X reported 
an onset of three DSM-IV dependence symptoms within 
the same 12-month period when 18–19 years of age (and 
no earlier history of abuse), then Participant X would be 
categorized as a false negative for a DSM-IV lifetime AUD 
at the index assessment. Under the prospective approach, a 
later assessment occasion in a prospective study (e.g., Wave 
6 of the current study) is arbitrarily designated as the “index 
assessment” and earlier waves (e.g., Waves 1–5 of the cur-
rent study) for the presence of a prior lifetime diagnosis. 
“True” negatives for lifetime AUD at the index assessment 
should not have lifetime AUD diagnoses before the index 
assessment.
 With a combined approach, both retrospective age-at-
onset data at follow-up and data before the index assessment 
are used to categorize individuals as false negatives at the 
index assessment. Consider Participant Y as an example. 
Participant Y appeared to have an onset for DSM-III AUD 
between the index assessment (age 29 years) and follow-up 
(age 34 years). For Participant Y to be deemed as a “valid” 
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negative at the index assessment (or conversely, a “valid” 
onset at follow-up), Participant Y should not have any life-
time AUD diagnoses before the index assessment and should 
report an age at onset of AUD syndromal criteria older than 
age 29 years.

Results

Retrospective approach: Using age-at-onset data at follow-
up to identify likely false negatives and new onsets

DSM-IV. There were 247 individuals without a DSM-IV 
lifetime AUD at the index assessment (Wave 6), of which 
227 provided data at follow-up (Wave 7). Twenty-nine in-
dividuals (13%) met criteria for a DSM-IV lifetime AUD 
at follow-up but not at the index assessment, superfi cially 
suggesting new onset of the disorder. Of the 29 ostensible 
new onsets at follow-up, 28 (96%) reported having an AUD 
before the index assessment (27 abuse diagnoses, 1 depen-
dence diagnosis). Interestingly, these false negatives at the 
index assessment retrospectively reported (at follow-up) 
meeting AUD syndromal criteria at a median age of 18.8 
years, on average 10.1 years younger than their age at the 
index assessment (  29 years old). Thus, only a very small 
minority of individuals who reported no lifetime diagnosis 
at the index assessment followed by a follow-up lifetime 
diagnosis (i.e., 1 of 29; 3%) appear to represent “valid” new 
onsets for DSM-IV lifetime AUDs.

DSM-III. There were 292 individuals without a DSM-
III lifetime AUD at the index assessment, of which 269 
provided data at follow-up. Twenty-fi ve individuals (9%) 
reported a DSM-III lifetime AUD at follow-up but not at the 
index assessment, superfi cially suggesting new onset of the 
disorder. Of the 25 ostensible new onsets at follow-up, 13 
(52%) reported AUD diagnoses before the index assessment 
(12 abuse diagnoses, 1 dependence diagnosis), suggesting 
that these individuals were likely false negatives at the index 
assessment. These apparent false negatives at the index as-
sessment retrospectively reported at follow-up experiencing 
onset of an AUD at a median age of 20 years, on average 8.7 
years younger than their age at the index assessment (  29 
years old). Thus, only 48% (i.e., 12 people) appeared to be 
valid new onsets for DSM-III lifetime AUDs.
 Although the retrospective approach to DSM-III and 
DSM-IV yielded somewhat different estimates of false 
negative rates (12% in DSM-IV, 5% in DSM-III) and likely 
new onset rates (<1% in DSM-IV, 4% in DSM-III) among 
those with a negative lifetime AUD diagnosis at the index 
assessment, it is clear from both sets of analyses that only a 
minority of individuals with a negative lifetime diagnosis at 
the index assessment who subsequently are diagnosed with a 
lifetime AUD are likely to be true new onsets in this sample. 
As noted above, the high false negative rate was largely re-
stricted to abuse diagnoses.

 The possibility exists that the individuals we deemed as 
false negatives at the index assessment actually unreliably 
reported their retrospectively assessed age at onset for each 
symptom and therefore were indeed new onsets of AUD 
at follow-up. However, we have no way of distinguishing 
whether they incorrectly reported not meeting criteria for an 
AUD at the index assessment or incorrectly reported the age 
at onset for each AUD symptom at follow-up. An approach 
examining diagnoses before the index assessment was used 
as another technique less burdened by this issue. We partially 
attribute the inconsistency in reporting to the relatively low 
sensitivity of retrospective assessments; therefore, the exami-
nation of diagnoses before the index assessment may provide 
a stronger case for evidence of false negatives at the index 
assessment.

Prospective approach: Using data before the index 
assessment

DSM-III. The method using data before the index assess-
ment (i.e., Wave 6) was limited to DSM-III criteria, given 
that these data were available at all seven waves. There were 
292 individuals without a DSM-III lifetime AUD at the in-
dex assessment, of which 269 were reassessed at follow-up. 
If this were a cross-sectional study that only had data at the 
index assessment, we would assume that none of these 292 
individuals ever had a lifetime AUD. However, 69 (24%) 
individuals met the criteria for a lifetime AUD (46 abuse 
diagnoses, 23 dependence diagnoses) at one or more waves 
before the index assessment, suggesting that they were false 
negatives at the (Wave 6) index assessment. The data in 
Table 1 show a strong association between being diagnosed 
with a lifetime AUD at the Wave 7 follow-up and the number 
of diagnoses before the Wave 6 index assessment among 
those with no lifetime AUD at the Wave 6 index assessment, 

2(5) = 34.36, Cramer’s V = 0.36, p < .01. Having one or 
more diagnoses before the index assessment (i.e., during 
Waves 1–5) was associated with increased odds (odds ratio = 
5.34, 95% CI [2.28, 12.50]) of having a lifetime AUD at the 
Wave 7 follow-up among those with no lifetime diagnosis 
at the Wave 6 index assessment. In addition, Table 1 shows 
that, among those without a lifetime AUD at both Waves 6 
and 7, 20% met the criteria for lifetime AUD at one or more 
waves before Wave 6. These fi ndings from the prospective 
approach indicate that false negatives may be underestimated 
when using the retrospective approach.

Combined approach

 A combined approach was used to integrate both retro-
spective age-at-onset data and pre-baseline data at follow-up. 
However, given that DSM-IV data were only available at 
Waves 6 and 7, the combined approach, which used data at 
all seven waves, was limited to DSM-III data only. As noted 
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earlier, 269 individuals had data at the Wave 6 index assess-
ment and the Wave 7 follow-up. Among these individuals, 25 
(9%) met the criteria for DSM-III lifetime AUD at follow-
up, superfi cially suggesting new onset of the disorder. Of 
the 25 ostensible new onsets at follow-up, 4 (16%) were 
deemed to be false negatives based on the retrospective ap-
proach alone, 5 (20%) appeared to be false negatives based 
on the prospective approach alone, and 9 (36%) appeared to 
be false negatives according to both the retrospective and 
prospective approaches, resulting in 18 (72%) total individu-
als who appeared to be false negatives at baseline (12 abuse 
diagnoses, 6 dependence diagnoses). This suggests that 
only seven individuals were “true” new onsets. These seven 
individuals did not meet criteria for DSM-III lifetime AUD 
before the index assessment and retrospectively reported at 
follow-up meeting syndromal criteria before their age at the 
index assessment.

Discussion

 Despite the fact that AUD false negatives at follow-up have 
been a focus of prior research (so-called negative prevalence), 
the possibility that false negatives could occur at baseline has 
not been previously considered. This is somewhat surprising 
because if there is inherent unreliability of lifetime assessment 
occasioned by relatively low sensitivity, false negatives at 
baseline should be at least as problematic as false negatives 
at follow-up. Indeed, the issue is likely even more problem-
atic because some large, costly studies assume that baseline 
assessments are suffi ciently reliable, and once obtained, 
follow-up assessments need only cover the time since the 
prior assessment. Our fi ndings suggest that such an approach 
is potentially problematic and call into question acceptance 
of this practice; further, they suggest the value of repeated, 
full lifetime assessments. Researchers should recognize the 
problem of low sensitivity of lifetime assessments and not 
rely on single assessments of lifetime AUDs from a single 
reporter if possible. When feasible, multiple reporters and 
repeated assessments over time should be obtained.
 We note that the retrospective approach enabled by a 
single, follow-up assessment could refl ect unreliable reports 

for age at onset rather than false negatives at the index 
assessment. Researchers may be tempted to distrust the 
approach using retrospectively assessed age-at-onset data 
from follow-up assessments to investigate false negatives at 
an index assessment; however, there is no a priori reason to 
give more credence to an interview at one age than another 
(e.g.,  29 years rather than age  34 years in this study). 
Moreover, these individuals, on average, reported experi-
encing the onset of an AUD 10.26 years before the age 29 
assessment, with an average age at onset of 19.32 years 
(consistent with the peak prevalence of lifetime AUDs; e.g., 
Sher et al., 2005). Given this large discrepancy in years, it is 
seems highly unlikely that most of the false negatives at the 
index assessment were incorrectly recalling their age at onset 
at the age  34 follow-up.
 Consequently, these fi ndings and others (Copeland et al., 
2011; Haeny et al., 2014; Moffi tt et al., 2010) suggest that 
epidemiological studies that measure lifetime estimates of 
AUDs at one time point are very likely underestimating the 
true rate of the disorder in the population as operational-
ized by study instruments. Importantly, major studies like 
the NESARC (Grant et al., 2003) that only assess alcohol 
problems in the interval since the last assessment (Grant and 
Dawson, 2006) are likely to not only underestimate the full 
lifetime prevalence of a disorder but also to overestimate 
new onsets of disorders. That is, someone who was negative 
for a lifetime AUD at baseline could report meeting criteria 
in the recent past at follow-up. However, without reassessing 
lifetime drinking fully, it is impossible to determine if this is 
really a new onset or a recurrence. We strongly suggest that 
longitudinal researchers reassess lifetime diagnoses at every 
follow-up period, if practical.
 Given that the present study also investigated ostensible 
new onsets at an age when the onset rate tends to be low, 
these fi ndings suggest that the incidence of AUDs may ac-
tually be much lower than expected (at least between ages 

 29 and  34 years). The present study provides further 
evidence that researchers should be aware of the limitations 
of retrospective assessments of lifetime AUDs and be cau-
tious when drawing strong conclusions when using such 
data. To the extent possible, institutional records and infor-

TABLE 1. Number of previous lifetime alcohol use disorder (L-AUD) diagnoses at Waves 1–5 among those who did 
not meet criteria for an L-AUD at Wave 6 (n = 292)

Total number of previous DSM-III L-AUDs at Waves 1–5

Variable 0 1 2 3 4 5 Total

No L-AUD at W6 and W7 197 17 17 4 4 5 244
 (n = 244) (80%) (7%) (7%) (2%) (2%) (2%)
No L-AUD at W6 and positive 11 2 3 1 4 4 25
 L-AUD at W7 (n = 25) (44%) (8%) (12%) (4%) (16%) (16%)
No L-AUD at W6 and not 15 3 1 2 0 2 23
 assessed at W7 (n = 23) (65%) (13%) (4%) (9%) (0%) (9%)
Total 223 22 21 7 8 11 292

Notes: DSM-III = Diagnostic and Statistical Manual of Mental Disorders, Third Edition; W6 = Wave 6; W7 = Wave 7.
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mant reports as well as participant reassessments should all 
be taken into consideration. Indeed, incorporating as much 
of Spitzer’s (1983) LEAD standard (longitudinal, expert, 
all data) as possible can only help to improve the current 
state of practice.
 Interestingly, all three methods indicated that the rate 
of false negatives was much higher for abuse diagnoses. 
These results are consistent with previous research sug-
gesting that reliability was much lower for alcohol abuse 
diagnoses compared with alcohol dependence diagnoses 
(Easton et al., 1997; Hasin et al., 1997). However, there 
are major differences in the abuse/dependence distinction 
between DSM-III and DSM-IV; therefore, although our 
DSM-III fi ndings are nominally consistent in suggesting 
that the problem is “worse” for abuse, changes in DSM 
versions should be kept in mind. The majority of individu-
als with any AUD diagnosis are threshold cases, and previ-
ous research (e.g., Haeny et al., 2014; Vandiver and Sher, 
1991) has indicated that these individuals are less likely to 
be re-diagnosed over time. Although the DSM-5 (American 
Psychiatric Association, 2013) removed the abuse/depen-
dence distinction, we predicted, based on previous research 
(Haeny et al., 2014), that individuals on the mild end of the 
AUD continuum (endorsing 2 of 11 symptoms) would be 
more likely to be unreliably diagnosed over time (see also 
Martin et al., 2011, regarding potential problems with the 
low diagnostic threshold in DSM-5). This probably will 
be most pronounced in general population and commu-
nity samples, where the majority of cases are likely to be 
threshold, but less of a problem in clinical samples, where 
symptom counts are likely to be much higher.
 Although we believe these fi ndings draw attention to a 
potentially serious problem and are consistent with other 
types of data highlighting the unreliability of lifetime di-
agnoses, the generalizability of these fi ndings across types 
of diagnostic interviews, training and skill of interviewers, 
assessment context, and study populations is unknown. 
Also, although the focus here has been on AUDs, existing 
data suggest that the situation is far worse for internalizing 
disorders such as mood and anxiety disorders (e.g., Hasin 
et al., 2005; Kessler et al., 2005; Moffi tt et al., 2010; Van-
diver and Sher, 1991). Therefore, the concerns about false 
negatives at baseline would appear to apply to these other 
types of assessments as well. The problems with lifetime 
assessment have been recognized for half a century (Gru-
enberg, 1963), but it is surprising how little attention this 
issue gets from practicing researchers.
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