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Introduction
US population trend studies of alcohol’s harms based on the 
respondent’s own drinking have extensively examined patterns 
of drinking and factors associated with resultant problems. 
Trend studies also have included alcohol consumption pat-
terns,1–4 including age–period–cohort decompositions of such 
trends.5,6 These trend studies have included alcohol problems 
and consequences due to the respondents’ own drinking,7,8 as 
well as those consequences associated with drinking in cer-
tain contexts.9 Trend studies have also examined the treat-
ment for alcohol problems10,11 as well as trends in injunctive 
drinking norms,12 pressure to change drinking,13 and alcohol 
policy opinions.14

We are unaware of any US trend studies to date that 
address the likelihood over time of experiencing harms 
from other drinkers, which alternatively are called alco-
hol’s externalities,15 or so-called secondhand effects of 
drinking.16 One New Zealand study examined the trends in 
alcohol-involved vehicle crashes and rates of prosecutions for 
alcohol-related disorder offenses from the 1990s through early 
2000s.17 Additionally, a recent Australian report examined 
alcohol’s harms to others (AHTO) in a short-term longitudi-
nal study.18 However, no similar US study has been identified. 
Thus, the first aim of the present study is to examine 15-year 
trends in AHTO experienced during the prior 12 months 
among US adults. We used four comparable National Alcohol 
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Surveys (NASs) that each included a standard set of such 
questions, as well as control variables previously found to be 
associated with harms.15,19

Investigating AHTO20 is important because those who 
experience such harms tend to show greater support for stron-
ger alcohol policies.21 By analogy with the tobacco control 
experience, documenting the extent of impacts of alcohol’s 
secondhand effects may potentially help in enacting stron-
ger alcohol regulations.16 Recently, we have added a US data 
point19 to the growing literature that shows experiencing 
alcohol’s harms from other drinkers is associated with signifi-
cantly lower quality of life22,23 and worse mental health.24,25 
We have argued that, although based on cross-sectional data 
ruling out a strict causal interpretation, such associations are 
more likely to be the result of emotional responses to unset-
tling harms from other drinkers than the reverse (eg, more 
depressed people attract more harms to them).19 Additional 
evidence supporting this directionality is the observation that 
those so harmed engage in more help-seeking.26

To date, studies of harms from others’ drinking, includ-
ing mental health consequences, have focused primarily on 
analysis of single harms. For instance, in our recent US study 
using 2010 NAS data,19 family/marriage difficulties, financial 
troubles, being pushed/hit/assaulted, and having property 
vandalized – all attributed to another person’s drinking – each 
individually showed a strong association (P , 0.001) with 
depression. All harms except assaults by another drinker were 
also associated (P , 0.05) with distress.

Neither Greenfield et al.19 nor others have examined models  
including mental health of those who experience substantive 
combinations of specific harms from others’ drinking, although 
some published reports have used summary scores (such as 1+ 
or 2+ harms) based on the assessment of a series of harms.15 For 
example, we have noted that family and financial harms are more 
often experienced by women (presumably from partners’ heavy 
drinking), while assaults and vandalism are more often expe-
rienced by men (and often attributed to strangers’ drinking).27 
This suggests that exposure to certain harms may logically group 
together. This scoring of groups of harms was used in a recent 
study by Karriker-Jaffe and Greenfield,27 in which we found 
that neighborhood disadvantage moderated the harm by gender 
relationships of two subscales made up of these pairs of items 
(family and/or financial; assaults and/or vandalism).

Thus, for the second aim of the present study, using the 
2015 NAS dataset only, we considered only the harms from 
other drinkers that respondents attributed to a spouse or part-
ner or to another family member. Our interest was to investi-
gate the associations, specifically with depression and anxiety, 
of each of the different harms as well as combinations of them. 
Examples of such combinations are relationship difficulties 
co-occurring with financial harms or relationship difficulties 
co-occurring with assault during the prior 12 months, with 
both harms attributed to the drinking of intimate partners or 
family members.

To summarize, our objectives were to fill two gaps in 
the US literature: (1) by studying 15-year trends in the four 
harms asked in each of the last four NAS questionnaires, 
adjusting for a number of personal characteristics and (2) in 
the 2015 NAS, which included perceived sources of the four 
harms, to study the four harms attributed to drinking by 
intimate others and/or family members individually and in 
combination. In this second aim, we emphasized associations 
with anxiety and depression, while controlling for a range of 
variables potentially affecting both mental health status and 
harms from intimate others.

Methods
surveys. Data from the last four NASs, with essentially 

identical survey items, were pooled: the 2000 NAS (N10, 
n = 7,612), 2005 NAS (N11, n = 6,919), 2010 NAS (N12, 
n = 6,855), and 2015 NAS (N13, n = 6,623). All the surveys 
were computer-assisted telephone interviews, gathered from 
adults aged 18 and older, and based on list-assisted random 
digit dialed sampling with informed consent. The Institutional 
Review Board (IRB) of the Public Health Institute, Oakland, 
CA, USA, approved all the surveys.

The IRB-approved consent script began all NAS surveys, 
informing potential participants that a) the study is funded 
by the National Institutes of Health; b) questions are “about 
health related issues such as the experience of injuries, vio-
lence, and some background questions such as your age and 
marital status…[as well as] attitudes, opinions and use of alco-
hol and drugs even if you do not drink alcoholic beverages or 
use drugs”; c) they were randomly selected as “one of more than 
7,000 persons”; d) the information provided is important “for 
treatment and policy on health-related issues”; e) participation 
is voluntary; f) they have a right to skip questions if uncom-
fortable; g) they have a right to postpone or end the interview 
at any time; h) answers will be confidential and “entered into 
the computer in a form that does not allow any answer to be 
identified with any personal identifying information [and] 
grouped with those of all the other participants”; and i) the 
survey will take about 20–45 minutes. Further, a telephone 
number was provided if they wanted more information.

In the 2010 and 2015 surveys, IRB-approved compen-
sation was $10 or $20 depending on condition (landline vs. 
cell phone, and/or minority oversample). In 2005, the AHTO 
questions were balloted for an approximate one-half of the ran-
domized subsample. Therefore, given missing data, the samples 
for harm analyses included 7,607, 2,360, 5,382, and 5,835, for 
N10–N13, respectively, totaling 21,184 cases. Cooperation 
rates ranged from 52% to 60% (mean 55.5%). In all the years, 
interviews were conducted in English or Spanish as needed. 
Hispanic/Latino and Black/African American respondents 
were oversampled every year, and weighting used respective 
epochs’ Census data to correct for gender, age, race/ethnicity, 
and nonresponse, so that weighted data are representative of 
the US noninstitutionalized adult population residing in all 
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50 states plus Washington DC at the time of data collection. 
Other publications provide further details on N10–N12 sur-
vey methods.28,29 The 2015 NAS (N13) used a dual-frame 
(landline/mobile) random digit dialed sampling method, so 
respondents who completed the interview via mobile phone 
are included. In Table 1, percentages are weighted and total 
sample sizes are unweighted.

Measures. We used four dichotomous items assessing 
AHTO15,19 derived from the 1989 Canadian Alcohol and Other 
Drug Survey30 – family problems or marriage difficulties; finan-
cial trouble; being pushed, hit, or assaulted; and having property 
vandalized by someone who had been drinking – each experi-
enced (or not) during the prior 12 months (current impacts). 
For trend analyses, items were considered individually.

For analyses of associations with depression and anxiety, the 
harms were combined in various ways. Two domains represented 
by two items each were previously used in a study of neighbor-
hood effects on harms.27 These domains were family-related 
harms consisting of family or marriage difficulties and financial 
harms (r = 0.45) and aggression-related harms involving assault 
and vandalism (r = 0.32). The items in each domain involve one 
more widely and one less widely endorsed items (Table 1).

Available for the first time in the 2015 NAS (N13) 
were follow-up items asking the source of the harms from 
other drinkers. Analyses for our second aim focus on only 
the harms where the victim reported that the perpetrator 
was a spouse, partner, or another family member. Thus, we 
omitted harms caused by friends, coworkers, or strangers. 
No information on the drinking behaviors of the perpetra-
tor was available.

depression and anxiety. Two questions that screen for 
depression and two that screen for generalized anxiety dis-
order were included in N13. The Patient Health Question-
naire-2 (PHQ-2) consists of two Diagnostic and Statistical 
Manual of Mental Disorders, 4th Edition (DSM-IV) diag-
nostic core criteria for depressive disorders,31 and the Gener-
alized Anxiety Disorder (GAD-2) Scale consists of the two 
core criteria for generalized anxiety disorder.31 The GAD-2 
is an effective screening tool for panic, social anxiety, and 
post-traumatic stress disorders. Summary scores for PHQ-2 
and GAD-2 each range from 0 to 6. For the PHQ-2 and the 
GAD-2 scales, scores of $3 were suggested as cutoff points 
between the normal range and probable cases of depression or 
anxiety, respectively.32 Using the four items together (referred 
to as the PHQ-4) in our categorical coding, we constructed 
a variable as follows: 0 = not depressed or anxious (,3 on 
both subscales, reference group in analyses); 1 = meets depres-
sion criterion (2.4%); 2 = meets anxiety criterion (3.8%); and 
3 = meets both criteria (0.9%).

Personal and demographic characteristics. Personal 
and demographic characteristics included as controls were 
respondent’s gender, age (18–29, 30–39, 40–49, 50–59 vs. $60 
as reference), marital status (married/cohabiting, separated, 
divorced, widowed, vs. never married as reference), employ-
ment status (employed as reference vs. unemployed, retired, 
homemaker, and others – disabled, never worked, etc.), a 
dummy variable indicating household income below the 
respective poverty line (a standard measure taking account 
of the number of dependents in the family), and two dummy 
variables indicating Hispanic and Black/African American, in 

Table 1. Sample personal characteristics and harms by survey year – weighted percentages or means (unweighted sample Ns).

SURvEY YEAR
(ANALYTIC SAMPLE)a 

2000
(7,607)

2005
(2,360)b 

2010
(5,382)

2015
(5,835)

Respondent sex (Male%) 47.7 49.2 48.8 48.0

Black/African American% 11.7 15.6 11.3 12.5

Hispanic/latino% 10.5 19.4 13.1 14.9

age – mean (Sd) 47 (14) 47 (14) 50 (14.5) 51 (15)

Marital Status: married/living with 64.5 66.7 64.1 59.2

 Separated/divorced 10.4 9.2 8.3 12.5

 Never married 18.5 18.9 21.0 22.4

Income below poverty line for survey year 12.3 16.6 17.2 16.1

Employment status: employed 66.0 64.4 54.8 60.4

 Unemployed 3.5 5.0 9.0 6.1

Parent or other blood relative had alcohol problems 49.0 48.1 45.4 46.3

Maximum drinks in any day (with 0): last 2 months – mean (SD) 3.2 (4.9) 3.1 (4.4) 3.1 (4.5) 3.3 (4.5)

Harms from other drinkers: family or marriage difficulties 4.6 3.4 3.9 3.7

 Financial troubles 1.2 1.2 1.9 1.9

 Assault (pushed, hit, assaulted) 4.2 2.8 3.4 3.8

 Vandalized/destroyed property 2.6 1.8 2.6 2.8

Notes: aSamples with data on harms from other drinkers. b2005 Survey involved an approximately one-half random ballot for such harm items.
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each case vs. other groups, mostly Euro-Americans. Because 
the experience of depression may be associated both with 
harms from both others’ drinking and the respondent’s own 
alcohol use,33,34 we included past-year maximum number of 
drinks consumed in a day.35 To allow for potentially nonlinear 
relationships, the respondent’s maximum number of drinks 
was taken as the mid-point of each of the seven categories (no 
drinking = 0 as reference, 1–2 = 1, 3–4 = 2, 5–7 = 6, 8–11 = 9.5, 
12–23 = 17.5, and 24+ = 25 drinks). Adverse childhood expe-
riences, especially alcohol problems in the family when grow-
ing up, also are associated with the risk of depressive disorders 
in adulthood36 and likely increase the risk of harm due to 
another person’s drinking. We therefore included a dichoto-
mous variable “lived with or had a blood relative with a history 
of alcohol problems.”

Analyses. Binary logistic regression models were estimated 
for each 12-month harm. Logistic regression models also were 
used in N13 for harms and harm combinations attributed to 
spouses, partners, and family sources. All models adjusted for 
personal characteristics identified earlier. In the 4-survey trend 
analyses, survey year (2000 as reference) was the focus, while 
for the analyses limited to N13, anxiety, depression, or both was 
the focus. Tables 2 to 5 present adjusted odds ratios (aORs) as 
indicators of effect size which quantify how strongly the pres-
ence or absence of a given harm from other drinkers (or combi-
nation of such harms from specific sources in N13) is associated 
with time (in the trend analysis) or depression and anxiety (in 
the 2015 data analyses). In both the instances, adjustment of 
the ORs takes into account all the other independent variables 
included in the models.

results
samples. As seen in Table 1, specific control variables’ 

rates or means differ across sample years. In some instances, 
this may be due to specific survey characteristics, which, 
though not differing greatly over the period, did involve some 
variation, such as length of interview and conditions then pre-
vailing. One example is age, where it became more difficult to 
reach younger respondents (the dual landline/mobile design in 
N13 was partly designed to ameliorate this situation). Owing 
to large sample sizes, many differences were significant (sta-
tistics not shown). For this reason, as well as substantive inter-
est in the covariates, multivariable binary logistic regression 
models controlled for all personal characteristics.

trend analyses. Table 2 provides a summary of the logis-
tic regression analyses predicting 12-month financial troubles 
(due to drinking of any perpetrator, as this was not ascertained 
in the first three surveys). Adjusting for all other covariates, 
compared to 2000 levels, there was a greater likelihood of 
reporting financial troubles due to others’ drinking in 2010 
(aOR = 1.4; P , 0.05) and in 2015 (aOR = 1.5; P , 0.01), but 
not in 2005, with each compared to 2000. Those with finan-
cial harms attributed to others’ drinking were much more 
likely to be women (men had about half the odds compared 
to women); slightly less likely to be Black; more often aged 
either 18–29 or 30–39, groups which had odds from about 
2.5 to 3 times higher than those aged 60 and over, respec-
tively; more often unemployed compared to employed; and 
much more likely (aOR ∼ 3) to have incomes below the pov-
erty line. Additionally, those with family histories of par-
ents and/or blood relatives with alcohol problems were much 

Table 2. Logistic regression model (all survey years) predicting financial harms from other drinkers by survey year and covariates.

AdjUSTEd
OddS RATIO

wALd
STATISTIC 

p 95% CI 

Intercept 0.003 234.8 ,, 0.00001 –

Respondent sex (reference: female) 0.462 31.40 ,, 0.00001 (0.352–0.605)

Black verses other race/ethnicity 0.687 3.948 = 0.047 (0.474–0.995)

Hispanic verses other race/ethnicity 0.566 8.458 = 0.004 (0.386–0.831)

Age (5-category; ref 60+) – overall a 12.17 = 0.016 –

Marital status (5 category; ref: never married) – overall b 7.729 = 0.102 –

Income below poverty line (in year-of-survey) 2.886 59.26 ,, 0.00001 (2.203–3.780)

Employment status (5 category; ref: employed) – overall c 14.81 = 0.0051 –

Parent or blood relative had alcohol problems 2.791 49.46 ,, 0.00001 (2.097–3.716)

Maximum/day 12 months (7-level; ref abstain) – overall d 73.30 ,, 0.00001 –

Survey year (reference 2000 survey) – 9.03 = 0.029 –

 2005 survey 1.010 0.002 = 0.965 (0.640–1.593)

 2010 survey 1.403 4.578 = 0.032 (1.029–1.913)

 2015 survey 1.503 6.869 = 0.009 (1.108–2.039)

Notes: aaORs at all age levels are significantly higher than 60+ (P , 0.01), especially ages 30–39, aOR = 2.88 (CI 1.59–5.24) and ages 18–29, aOR = 2.51 
(CI 1.34–4.70). baOR for separated is significantly higher than never married (P = 0.016), aOR = 2.49 (CI 1.18–5.52). caOR for unemployed is significantly higher 
than for employed (P = 0.002), aOR = 1.84 (CI 1.25–2.70). daOR reduced vs. abstaining at lower maximums (eg, 1–2 drinks, aOR = 0.63 (CI 0.45–0.87) but elevated 
at 24+ drinks aOR = 4.84 (CI 2.92–8.02).
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more likely (aOR ∼ 3) to experience financial problems from 
others’ drinking.

Equivalent results (not shown) for family/marital difficul-
ties from others’ drinking yielded similar results for covariates 
but showed very different trend patterns. In this instance, only 
the 2005 survey showed a slight decrease relative to 2000 in 
family/marital harms from other drinkers, other things equal 
(aOR = 0.71; confidence interval [CI] 0.54–0.93). All ages 
below 60 showed elevated aORs ranging from 2.4 to 3.7, with 
age 19–29 highest, and ages 30–39 and 40–49 showing aORs 
of ∼3 relative to ages 60+. Perhaps not surprisingly, those 
separated (but not divorced) reported much higher levels of 
family/marital difficulties, with aOR .3, than never-married 
respondents. Poverty and unemployment were significant but 
not nearly as influential as for financial harms, and family of 
origin history of alcohol problems was equally strong with an 
aOR of ∼3. In this case, both Black and Latino respondents 
showed lower levels of family harms from others’ drinking.

As regards assaults from other drinkers (results not 
shown), a similar time trend to that for family/marital dif-
ficulties was seen, with significantly lower (P , 0.05) assault 
in 2005 than 2000 (aOR = 0.69; CI 0.51–0.92). Notably, 
in contrast to family and financial harms, men had signifi-
cantly more assaults from other drinkers than women (aOR =  
1.27; CI 1.06–1.51) and Black individuals more than others 
(aOR = 1.76; CI 1.42–2.18). The younger the age group, the 
higher the odds of being pushed, hit, or assaulted by other 
drinkers, with aORs of 5.0, 3.1, and 2.9 for ages 18–29, 30–39, 
and 40–49, respectively (compared with those aged 60+). 
Again, those below the poverty line and respondents with a 

family history of alcohol problems experienced more assaults 
from other drinkers. Employment was not influential. The 
recipient’s own drinking maximum showed a dose–response 
relationship above 1–2 drinks, with aORs monotonically 
increasing from 1.35 (P , 0.05) for 3–4 drinks to 10.8 for 24 
or more drinks (P , 0.0001), all with fairly narrow CIs given 
that the overall Wald statistic for maximum was 289.

Similar to the trends for the harms other than financial 
harm, in the final trend result (not shown) for having one’s 
property vandalized by another drinker, the 2005 level was a 
slightly lower (aOR = 0.69; CI 0.48–0.99) than in 2000, but 
there were no further differences. While gender was not signifi-
cant (P = 0.06), the aOR at 1.21 suggests that men experienced 
more vandalism than women. Other covariate results were sim-
ilar to those for assaults, although associations were less strong. 
For example, own maximum, though significant, showed less 
association with an overall Wald statistic of only 64; 3–4 drinks 
showed some elevation (P , 0.05; aOR = 1.40), and the two 
highest maximum levels were strongly significant (12–23 and 
24+ drinks with aORs of 2.83 and 3.30, respectively, and each 
P , 0.00001). Poverty was not significantly related.

Harms from spouses/partners and/or family members 
in 2015. Harms from intimate others and/or family members 
were studied for individual harms and combinations of them. 
The models had identical covariates to the trend analyses 
excepting in place of survey year, we introduced the PHQ-
4-based variable assessing depression, anxiety, or both (see 
Measures section). An example analysis for an individual 
harm, summarized in Table 3, presents the logistic regression 
model predicting family/marital difficulties attributed to the 

Table 3. Logistic regression model (2015 data) predicting family harms from other drinkers (spouse/partner or family ember/s).

AdjUSTEd
OddS RATIO

wALd
STATISTIC 

p 95% CI 

Intercept 0.010 107.2 ,, 0.00001 –

Respondent sex (reference: female) 0.514 15.74 = 0.00007 (0.370–0.714)

Black verses other race/ethnicity 0.709 1.941 = 0.104 (0.437–1.150)

Hispanic verses other race/ethnicity 0.616 3.891 = 0.049 (0.381–0.997)

Age (5-category; ref 60+) – overall a 7.536 = 0.008 –

Marital status (5 category; ref: never married) – overall b 10.164 = 0.38 –

Income below poverty line (in year-of-survey) 3.338 20.50 ,, 0.00001 (1.981–5.624)

Employment status (5 category; ref: employed) – overall c 6.265 = 0.003 –

Parent or blood relative had alcohol problems 3.487 40.01 ,, 0.00001 (2.368–5.134)

Maximum/day 12 months (7-level; ref abstain) – overall d 11.809 = 0.066 –

Depression/anxiety (reference: none) – 36.78 ,, 0.00001 –

 depression 2.798 5.320 = 0.021 (1.167–6.707)

 Anxiety 4.329 32.58 ,, 0.00001 (2.617–7.159)

 Both depression and anxiety 0.282 0.705 = 0.401 (0.015–5.413)

Notes: aAge: only ages 18–29 is significantly elevated compared to 60+ (aOR = 2.82; CI 1.35–5.90); though not significant, the direction of age groups to 59 is 
similar. bMarital status: only being divorced (vs. never married) was protective for family harms from spouse/partner/family members (aOR = 0.29; CI 0.14–0.64). 
caOR for unemployed is significantly higher than for employed (P = 0.01), aOR = 1.9 (CI 1.2–3.1). daOR elevated vs. abstaining at maximum = 3–4 drinks, aOR = 1.8 
(CI 1.1–2.8) and at 5–7 drinks, aOR = 2.1 (CI 1.2–3.5).
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spouse, partner, or family member. Controlling for covariates, 
respondents reporting these family/marital difficulties in the 
last 12 months tended to be more depressed (P , 0.05), with 
aOR ∼ 3, or were considerably more anxious (P , 0.00001) 
with an aOR . 4, but experiencing both conditions together 
was unrelated to this harm.

As regards covariates, women experienced more family/
marital difficulties by drinking spouses/partners and/or family  
members than did men. Those in the 18–29-year-old group 
tended to have more such harms from these sources compared 
to the oldest group, but other age groups did not differ, though 
showing the same direction. An interesting difference from 
the trend result for family harms from any source was that 
such harms from intimate others and family members in 2015 
were significantly lower for divorced people compared to never-
married respondents, but married or separated people showed 
no difference. Poverty was uninfluential, but the unemployed 
were prone to more harms than those employed. Own maxi-
mum intake at 3–4 and 5–7 drinks in any day was associated 
with elevated risks of reporting family/marital difficulties by 
spouse/partners and/or family members. Drinking problems 
within the family of origin was highly associated with harms 
from these sources.

For financial harms attributed to partners or family 
members, after controlling for all other covariates that may 
themselves affect depression levels, strong associations with 
depression (P , 0.01), anxiety (P , 0.0001), and both depres-
sion and anxiety (P , 0.001) were found (results not shown but 
provided in Supplementary Table 1). The aORs were 3.8, 4.6, 
and 7.1, suggesting that those experiencing financial trouble 

attributed to the drinking of spouses, partners, or family 
members are substantially at risk of mental health problems.

Considering financial troubles together with family/
marital difficulties, both attributed to the same close sources 
(Table 4), women tend to evidence more combined family and 
financial harms than men and being below the poverty line or 
unemployed exacerbates the risk of having both these harms 
from the drinking of intimates and/or family members. Both 
one’s own heavy drinking and drinking problems in the fam-
ily of origin were also associated with higher risks of experi-
encing the combined family and financial troubles from such 
near sources.

The associations with depression and anxiety are sum-
marized in Table 5 for several other combinations of harms 
attributed to spouse/partners and/or family members. Family/
marital difficulties together with pushing, hitting, or assault 
from drinking partners or family members are associated with 
elevated anxiety. When assaults happen together with financial 
troubles, either depression (P , 0.05) or anxiety (P = 0.00001) 
is associated. When all three harms (family, financial, and 
aggression) from intimates or family members occur, either 
depression (P , 0.01) or anxiety (P , 0.0001) is associated, 
but in both the latter cases, there is no sign of both conditions 
being jointly involved in these harms. Conversely, if any of 
the three harms from close sources occur, one is likely also to 
report anxiety or both anxiety and depression (P = 0.001).

discussion
To our knowledge, this is the first US paper examining trends 
in a number of harms from other people’s drinking based on 

Table 4. Logistic regression model (2015 data) for family and financial harms from drinking spouse/partner or family member/s.

AdjUSTEd
OddS RATIO

wALd
STATISTIC 

p 95% CI 

Intercept 0.0001 36.80 ,, 0.00001 –

Respondent sex (reference: female) 0.526 4.600 = 0.032 (0.292–0.946)

Black verses other race/ethnicity 0.659 1.026 = 0.311 (0.294–1.478)

Hispanic verses other race/ethnicity 0.422 3.277 = 0.070 (0.166–1.074)

Age (5-category; ref 60+) – overall a 5.048 = 0.279 –

Marital status (5 category; ref: never married) – overall b 6.015 = 0.198 –

Income below poverty line (in year-of-survey) 2.503 8.475 = 0.004 (1.350–4.641)

Employment status (5 category; ref: employed) – overall c 22.21 = 0.0002 –

Parent or blood relative had alcohol problems 5.186 16.27 = 0.00005 (2.331–11.54)

Maximum/day 12 months (7-level; ref abstain) – overall d 20.79 = 0.002 –

Depression/anxiety (reference: none) – 37.10 ,, 0.00001 –

 depression 8.009 15.49 = 0.0008 (1.395–10.14)

 Anxiety 6.833 27.70 = 0.00001 (2.336–9.073)

 Both depression and anxiety ,0.001 ,0.001 = 0.997 –

Notes: aAge overall NS, but 30–39, 40–49, and 50–59 age levels significantly higher than 60+ (all P ’s ,0.05), aOR = 14.9 (CI 1.09–204) to 17.1 (CI 1.3–238). 
bMarital status overall NS but divorced shows lower risk of both harms together than never married (P , 0.05), aOR = 0.263 (CI 0.083–0.833). caOR for unemployed 
is significantly higher than for employed (P = 0.0002), aOR = 5.0 (CI 2.4–10.4). daOR elevated vs. abstaining at maximum = 3–4 drinks, aOR = 3.7 (CI 1.7–8.0); 8–11 
drinks, aOR = 3.0 (CI 1.06–8.5; and 24+ drinks, aOR = 6.6 (CI 2.0–22).
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a series of comparable, cross-sectional national population 
surveys. Four NAS telephone surveys allowed us to inves-
tigate trends in four types of AHTO over a 15-year period. 
One notable trend was that for financial harms, in which 
there were higher odds of experiencing these in 2010 and 
2015 vs. 2000. Thus, financial harms attributed to family  
members’ or partners’ drinking may have increased after the 
global economic downturn that hit hard in 2008 and 2009. 
(The data collection for the 2010 survey began in the sec-
ond half of 2009.) Economic recovery was incomplete by 
the time the 2015 survey began in 2014. Unemployment 
rates were higher in the latter two surveys than the earlier 
(Table 1), especially in 2010. The percentages of those below 
the poverty line were higher in the last three surveys than 
in 2000. Of course, we include these control variables in our  
models, but a limitation is that it is likely that not all impacts 
of the economic downturn are captured in these adjustments. 
For example, housing foreclosures or having to take a lower 
paying job were not examined.37,38

As regards 2015 financial problems due to someone else’s 
drinking, while perceived family support has been found to 
have a moderating effect on alcohol problems,39 family discord 
and financial problems together may have the opposite effect. 
Therefore, this combination is likely to be associated with anxi-
ety or depression (or both in the case of financial harms) stem-
ming from drinking of intimate others and family members. 
An additional limitation we acknowledge is that in these NAS 
datasets we do not have any variables assessing the drinking 
others’ drinking or drug use. We do not, for example, know if 

collaterals’ alcohol use involves acute heavy drinking, chronic 
alcoholism, or both.

We believe that the trend results for the other three 
harms from others’ drinking (family, assault, and vandalism), 
which showed a lower level in 2005 compared to 2000, are 
likely to be a survey artifact rather than a substantive change. 
No overall trend, such as observed for financial troubles from 
others’ drinking, was seen. We expect that the result may be 
related in some way to the smaller sample in 2005 due to the 
random balloting of the harm items to reduce the length of 
the survey (we have not repeated this strategy subsequently). 
The randomized ballot did include racial/ethnic oversample 
cases, however. Although we surmise an artifact, this is not 
definitively assured as an explanation, and it is possible that a 
substantive cause for the difference is involved as well.

One inherent limitation is the nature of cross-sectional 
surveys, which cannot establish causality. Regarding the trend 
analyses, this should not be a major problem. Our group has 
successfully conducted and published numerous trend studies 
using the NAS series. Trend analyses are viable because of the 
surveys’ high degree of methodological similarity, relatively large 
sample sizes (except for the 2005 balloted items), and repeated 
use of standardized items. A limitation is that some variables of 
interest to our analyses, such as urban vs. rural residence, were 
not consistently available and could not be included.

Our findings on depression and anxiety with 2015 popu-
lation data extend those presented for the 2010 survey19 in three 
ways. First, we included the source of the harms reported as 
due to the drinking of spouses/partners and/or family members 

Table 5. Summary of regression models for other harm combinations (2015 data) drinking spouse/partner or family member/s.a

AdjUSTEd
OddS RATIO

wALd
STATISTIC 

p 95% CI 

Family and assault: depression/anxiety (reference: none) – 19.16 = 0.00003 –

 depression 3.197 1.963 = 0.164 (0.622–16.44)

 Anxiety 6.004 18.18 = 0.00002 (2.634–13.68)

 Both depression and anxiety 0.499 0.107 = 0.744 (0.008–32.38)

Financial & assault: depression/anxiety (reference: none)b – 25.71 = 0.00001 –

 depression 7.403 4.138 = 0.042 (1.076–50.94)

 Anxiety 6.833 24.96 ,, 0.00001 (4.666–34.09)

 Both depression and anxiety 1.938 0.168 = 0.682 (0.082–45.86)

All three harmsc: depression/anxiety (reference: none) – 32.79 ,, 0.00001 –

 depression 17.925 7.948 = 0.005 (2.410–133.3)

 Anxiety 18.924 27.70 = 0.00001 (2.336–9.073)

 Both depression and anxiety ,0.001 ,0.001 = 0.997 –

Any of three harmsc: depression/anxiety (reference: none) – 42.54 ,, 0.00001 –

 depression 2.075 3.161 = 0.075 (0.928–4.640)

 Anxiety 3.981 32.12 ,, 0.00001 (2.469–6.420)

 Both depression and anxiety 4.726 11.34 = 0.001 (1.914–11.67)

Notes: aCovariates are the same as those in Table 3. bNote that financial and vandalism values (Wald statistics, aORs, and CIs) are very similar to those for 
financial and assault. cFamily/relationship, financial trouble, and assault harms (ie, excluding vandalism) all attributed to a spouse/partner or family member).
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(not coworkers, friends, or strangers). This information is part 
of the WHO-Thai Health Alcohol’s Harm to Others ques-
tionnaire protocol40 adopted in a streamlined fashion for the 
2015 NAS. In this way, we were able to locate these harms 
experienced by the respondent in the matrix of the family and 
partners, ie, in an intimate social context. As noted earlier, 
a limitation is that we do not know, in the N13 survey, the 
drinking behaviors of these perpetrating collaterals.

Second, another improvement is that we utilized a well-
known, brief screening measure with established psychomet-
rics, the 4-item PHQ-4 screener.32 This screener taps both 
DSM-IV depressive and generalized anxiety disorders.31 
Together, these conditions have sometimes been termed psy-
chological distress.41,42

Finally, we considered the potentially differing associa-
tions when two or three of the harms were reported (stem-
ming from the same close drinking sources). We did not 
include vandalism in the set of combinations of harms because 
the number of cases reporting all four of the harms was too 
small for meaningful interpretation. A limitation is that even 
in the analysis with all three harms (family, financial, and 
aggression) from partners and family members, there remains 
somewhat limited statistical power (despite the large sample 
size). These results must therefore be considered provisional. 
(Numbers and power are much more adequate for the analysis 
estimating any of the three harms).

In conclusion, the results presented here shed new light 
on both 15-year trends in alcohol’s externalities and associa-
tions of harms from another person’s drinking with numer-
ous personal characteristics. A clear, replicated finding is 
the extent to which the victim’s own heavy drinking pattern 
is implicated in risks for exposures to particular harms and 
combinations of harm. This association between harms from 
other drinkers and the victim’s own drinking has been iden-
tified in the US literature since at least 1985.43 Our study 
reveals how these externally inflicted harms (individually 
and in combination with one another), within the context of 
heavy drinking (sometimes by the victim but always attrib-
uted to close others), are associated with indicators of two 
important mental health conditions – anxiety and depres-
sion, even after adjusting for a number of personal charac-
teristics that may affect either the exposure to harms or the 
mental health outcomes, or both. Studying whether and if 
so which of these variables may moderate the relationship 
between combinations of experiencing harms from various 
heavy drinking sources and deleterious mental health is an 
important later agenda.

Concerns about family members’ drinking are widely 
reported cross-culturally, not only in the US.44 Generally, it 
has been argued that documenting impacts of harms, includ-
ing associations with mental health detriments, is important 
in making the case that alcohol control policies should be 
strengthened.16 Additionally, such information can assist 
in designing specific indicated prevention strategies to  

mitigate such harms to others.21 Further, because partners 
who have been victimized by other drinkers in the family 
are often heavy drinkers themselves, screening and treat-
ment – especially for women – need to assess the possible 
role of heavy drinking partners and family members.45 In 
future research using a newly collected US dataset, based on 
an adaptation of the WHO-Thai Health protocol,40 we will 
be able to examine the respondents’ reports of the collater-
als’ quantity and frequency of drinking. Doing this should 
provide additional insights about the specific mechanisms by 
which heavy alcohol use in the family potentiates alcohol- 
related victimizations.
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