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ABSTRACT
Objectives: To explore alcohol consumption among older Norwegian adults with symptoms of cog-
nitive decline, assess the agreement between the reports of older adults and their next of kin regarding 
a person’s alcohol consumption, and explore clinical and sociodemographic variables associated with 
agreement.
Method: Alcohol consumption was measured among 3608 older adults consulting specialist health 
care for symptoms of cognitive decline. Agreement between the participant and their next of kin 
regarding the participant’s alcohol consumption was assessed with a weighted kappa (κ). A logistic 
regression analysis for hierarchical data was used to explore variables associated with agreement.
Results: Both the participants and their next of kin reported that more than 20% of the participants 
consumed alcohol 1–3 times a week, and that approximately 10% consumed alcohol four or more 
times a week. The agreement between the participant’s and their next of kin’s report regarding the 
participant’s alcohol consumption was high (κ = .852), and variables associated with agreement were 
no cognitive decline, not drinking alcohol during the last year or ever as reported by the participant, 
and low agitation scores on a psychiatric assessment.
Conclusion: This paper found alcohol consumption among older adults with symptoms of cognitive 
decline that was above the national average in Norway. This is also the first paper to demonstrate that 
a next of kin can be a reliable source of information regarding older adults’ alcohol consumption. 
Health personnel should consider these findings when performing medical assessments or developing 
interventions for older adults.

Introduction

Dementia is a syndrome characterized by cognitive decline and 
impairment in psychological, behavioral, social, and daily func-
tion, and is caused by a variety of diseases. It affects up to 50 
million people worldwide (Patterson, 2018), and despite 
decreasing incidence rates (Wolters et al., 2020), the total num-
ber of cases is projected to increase threefold by 2050 due to 
a rapidly aging population (Patterson, 2018). A recent study by 
the Norwegian National Advisory Unit on Ageing and Health 
has estimated that 101,000 Norwegians currently suffer from 
dementia, and that this number is likely to be more than double 
by 2050 (Gjøra et al., 2021).

The association between dementia and alcohol has been 
discussed for many years. However, while the short-term neu-
rotoxic effects of alcohol are well-documented (Bates et al., 
2002; Cargiulo, 2007; Harper, 2009; Ridley et al., 2013; Sullivan 
et al., 2003), the exact role of alcohol in the development of 
dementia is complicated. The relationship between heavy 
drinking and dementia has been more clear, however, and a 
recent high-quality review conducted by the 2020 Lancet 
Commission lends further support to this association 
(Livingston et al., 2020). Their meta-analysis found that con-
suming >21 units of alcohol per week increased the risk of 

developing dementia, with a relative risk of 1.18 (95% CI: 1.06; 
1.31) compared to lighter drinking.

In Norway, older adults consume almost twice as much 
alcohol compared to what they did a few decades ago (Bratberg 
et al., 2016; Bye & Østhus, 2008; Ministry of Health and Care 
Services, 2011–2012), mirroring the trend seen elsewhere in 
the West (Grant et al., 2017; Han et al., 2017; Moore et al., 2005). 
This development is worrying given alcohol’s role in dementia, 
the adverse physical health effects it may have (Caputo et al., 
2012; World Health Organization, 2018), especially in older 
adults (NIH National Institute on Aging, 2017), and because 
alcohol may aggravate existing cognitive decline (Dufour et 
al., 1992). Furthermore, while both heavy drinking and demen-
tia are independently associated with poorer health and cog-
nitive decline, the interaction between them could possibly 
exacerbate symptoms of both. Consequently, growing rates of 
consumption will likely increase the need for care and treat-
ment, which will in turn increase the burden on both the health 
care system and next of kin. It is a problem then that knowl-
edge about alcohol consumption among older adults with 
cognitive decline specifically is sparse (Frydenlund, 2011; 
Støver et al., 2012), despite the fact that the Norwegian gov-
ernment has pledged to prioritize people with problems due 
to alcohol (Ministry of Health and Care Services, 2011–2012).
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Figure 1.  Flow chart of selection process.

What we do know about older adults with cognitive decline 
is that they tend to underreport their alcohol consumption, and 
reasons include memory problems, the use of alcohol as 
self-medication, and the stigma associated with drinking (Aira 
et al., 2005, 2008; Graham, 1986; Johannessen et al., 2016; 
Merrick et al., 2008). Generally speaking, people engaged in 
heavy drinking may also be more likely to underreport (Boniface 
et al., 2014). Health personnel are therefore at risk of underesti-
mating the impact alcohol may have on their patients’ health. 
Some primary care physicians avoid asking their older patients 
about alcohol (Jensen et al., 2012; Johannesen et al., 2015; Lid 
et al., 2015; Mules et al., 2012), and even when they do ask, their 
accuracy in assessing alcohol use may be less than ideal (Mant 
et al., 2000). Asking a next of kin in addition to the patient about 
the patient’s alcohol use could improve the assessment of alco-
hol consumption. Little is known about the degree of agreement 
between these two information sources, but such knowledge 
could provide important information for clinicians and policy 
makers alike. An accurate assessment is important not only for 
its own sake, but also because alcohol use is essential informa-
tion when diagnosing dementia and forming treatment plans.

The present paper has two main aims. Firstly, we aim to out-
line the alcohol consumption patterns of older adults consulting 
specialist health care for symptoms of cognitive decline. 
Secondly, we will assess the agreement between the reports of 
participants and their next of kin regarding the participant’s 
alcohol consumption, and explore clinical and sociodemo-
graphic variables associated with whether or not these two 
information sources agree.

Method

Participants

People aged 60 years or older being examined for symptoms of 
cognitive decline and registered in the Norwegian Registry of 
Persons Assessed for Cognitive Symptoms in Specialist Health 
Care Services (NorCog) between November 2014 and December 
2018 were included in this study. In Norway, people seeking 
medical assistance typically visit their primary care physician. 
The physician may complete the necessary assessments in their 
office, or refer the patient to the specialist health care system 
(Norwegian Directorate of Health, 2015).

NorCog is a comprehensive, national registry developed to 
improve the quality of assessment and treatment of dementia 
at outpatient hospital clinics in Norway. These clinics consist of 
old age psychiatry clinics, general geriatric clinics, and memory 
clinics focused on older adults with cognitive decline. The reg-
istry covers a large variety of sociodemographic information, 
physical-, psychiatric-, and cognitive measures, as well as med-
ical diagnoses. It also includes a question about the participant’s 
alcohol consumption, given to both the participant and their 
next of kin. Participants were eligible for study inclusion only if 
both the participant and their next of kin had reported the par-
ticipant’s alcohol consumption.

The sample selection process is illustrated in Figure 1. People 
registered before November 2014 were ineligible in our study 
because a person’s alcohol consumption was reported only by 
either the participant or their next of kin. An estimated 2995 
participants were never registered in the NorCog database 
between November 2014 and December 2018, for a variety of 
reasons (Norwegian National Advisory Unit on Ageing and 

Health, 2014–2018). Thus, out of the 5919 cases registered 
between 2014 and 2018, a total of 3608 cases were included in 
the present study.

Measures

The primary NorCog measurements of interest in our study are 
listed in Table 1. Demographic information used in the analyses 
were the patient’s age, sex, number of years of education, cur-
rent employment status, marital status, use of medications, and 
the type of relationship to next of kin.

Statistical analysis

The data was analyzed with SPSS versions 25/26 and STATA ver-
sion 16. Imputation of missing values was done with SPSS 26 
and Excel. Depending on the specific hypotheses being tested, 
between-group differences were tested with χ2-tests, one-way 
ANOVA, or independent samples t-tests.

Weighted kappa (κ) with quadratic weights was used to 
assess agreement between participants and their next of kin 
regarding the participant’s alcohol consumption. In addition, 
weighted κ stratified by gender, age (60–74 vs. 75+ years), and 
marital status were calculated. We also explored whether 
weighted κ differed depending on if the participant’s spouse/
cohabitant was female vs. male. Thus, a weighted κ was calcu-
lated separately for female participants accompanied to the 
assessment by a male spouse/cohabitant and vice versa, 
assuming for all cases that each spouse/cohabitant was the 
opposite gender of the participant. Traditional cut-offs for inter-
preting values of Cohen’s kappa are as follows: ‘Poor’ (<.00); 
‘Slight’ (.00–.20); ‘Fair’ (.21–.40); ‘Moderate’ (.41–.60); ‘Substantial’ 
(.61–.80); and ‘Almost Perfect’ (.81–1.00) (Landis & Koch, 1977). 
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A logistic regression model was estimated to assess association 
between a number of clinical and sociodemographic variables 
and the dichotomous outcome: agreement vs. disagreement. 
The data likely exhibited a hierarchical structure due to partic-
ipants being examined at different health institutions. The 
degree of clustering at the institution level was assessed by an 
intra-class correlation coefficient (ICC), which was found to be 
10.6%. Random effects for institution were therefore included 
in the model to correctly adjust the estimates for within-insti-
tution correlations. A Box-Tidwell test was used to assess the 
functional relationship between the continuous variables and 
the logit. In the case of non-linear relationships, the continuous 
variables were categorized.

Missing values for the measures PADL and NPI-Q were 
imputed in the following way. For each item, an empirical dis-
tribution was generated, and a random number drawn from 
this distribution was used to substitute missing values. This 
procedure was repeated until all imputable cases were 
imputed. Only cases with at least 50% non-missing values per 
variable were imputed. Missing values for marital status and 
medication use were logically imputed when other 

information about the participants was sufficient to replace 
missing values. Regression analysis was performed on cases 
with no missing values on covariates.

Ethical considerations

NorCog data collection and storage was approved by the 
Norwegian Data Inspectorate. All participants in NorCog have 
signed an informed consent form for later use of their data. The 
present study was approved by the South-Eastern Regional 
Committee for Medical Research Ethics (REK sør-øst B: 21490) 
and the NorCog publication board.

Results

In total, 3608 persons with a mean (SD) age of 75.9 (7.4) years 
participated (Table 2). Of those, 1906 (52.8%) were women. 
According to the attending physician’s overall assessment, 1559 
(52.7%) met criteria for a dementia diagnosis, while 961 (32.5%) 
and 138 (4.7%) suffered from mild cognitive decline and sub-
jective cognitive decline, respectively.

A comparison of the study sample (n = 3608) and the sam-
ple of participants who were excluded due to not answering 
both alcohol-related questions (n = 1063) indicated that the 
excluded participants were significantly younger (mean 74.9, 
SD 8.0 years, p < .001 for independent samples t-test) than the 
study participants (mean 75.9, SD 7.4 years), and had more 
years of education (mean 11.8, SD 3.9 years, p < .001 for inde-
pendent samples t-test) than the study participants (mean 
11.0, SD 3.6 years).

Table 1. N orCog measurements included in study analyses.

Measurement Description

Alcohol consumption 
(HUNT Research Centre, 
2006–2008)

Question from the Nord-Trøndelag Health 
Study 3 (HUNT3) assessing frequency of 
alcohol consumption on a Likert scale. The 
question was, ‘About how often in the last 
12 months did you drink alcohol?’ Four of the 
original eight answers were combined to form 
two new alternatives, resulting in a total of six 
alternatives ranging from: ‘not at all last year or 
ever’, ‘a few times a year’, ‘1–3 times a month’, 
‘about once a week’, ‘2–3 times a week’, ‘4–7 
times a week’.

Mini-Mental State 
Examination—
Norwegian Revised 
Version 2 and 3 
(MMSE-NR2 and 
MMSE-NR3)

(Folstein et al., 1975; 
Norwegian National 
Advisory Unit on Ageing 
and Health, 2019a)

Screening instrument for assessment of global 
cognitive function. Norwegian revisions have 
been made with the aim of increasing the 
overall validity and reliability of administration 
and scoring. Twenty items, score range 8–30 
for both NR2 and NR3 revisions. High 
scores = better cognitive functioning. 
A minor revision was made during the period 
in which data for our sample was being 
collected, but the scoring range and manual 
were unchanged between the two versions. 
Results from the two versions should be 
acceptably comparable.

The Neuropsychiatric 
Inventory—
Questionnaire (NPI-Q) 
(Cummings et al., 1994; 
Kaufer et al., 2000; 
Siafarikas et al., 2018)

Structured interview for assessing 
neuropsychiatric symptoms. Based on 
information from next of kin. Twelve 
symptoms are assessed (yes/no) and graded 
on a 0–3-point severity scale. The 12 
symptoms were grouped into three 
subsyndromes based on a factor analysis of 
NorCog NPI-Q scores as of 2018 (Siafarikas et 
al., 2018): Depression, range 0–18 (items: 
depression, anxiety, disturbances in appetite, 
apathy, motor disturbances, and night-time 
disturbances); Agitation, range 0–12 (items: 
euphoria, disinhibition, irritability, and 
agitation); Psychosis, range 0–6 (items: 
hallucinations and delusions). High 
scores = higher subsyndrome severity.

Personal Activities of Daily 
Living (PADL) 
(Lawton & Brody, 1969)

Structured assessment of personal activities of 
daily living, conducted either as interview or 
written report. Based on information from next 
of kin. Six symptoms are assessed and graded 
on a 1–5-point severity scale. In the current 
study, the severity scales were re-coded into a 
dichotomous scale of ‘loss of function’ (0) and 
‘normal functioning’ (1), based on the original 
1969 guidelines. Score range 0–6. High 
scores = better functioning.

Table 2.  Demographic and clinical characteristics of study sample (n = 3608).

Sex, n = 3608
  Female 52.8%
  Male 47.2%
Mean age (SD), n = 3608 75.9 (7.4)
Mean years of education (SD), n = 3425 11.0 (3.6)
Employment status, n = 3424
 N ot currently working 33.2%
  Working 10% or more 4.4%
  Sick leave/disability benefits 5.9%
  Retired 56.5%
Marital status, n = 3509
  Partner (cohabited or married) 64.0%
  Single 36.0%
Mean PADL score (SD), n = 3404 4.8 (1.5)
Mean NPI-Q subsyndrome scores (SD), 

n = 3192
  Depression subsyndrome (0–18 points) 3.5 (3.3)
  Agitation subsyndrome (0–12 points) 1.3 (1.9)
  Psychosis subsyndrome (0–6 points) 0.6 (1.2)
Dementia diagnosis, n = 2961*
  Subjective cognitive impairment (SCI) 4.7%
  Mild cognitive impairment (MCI) 32.5%
  Dementia 52.7%
  ‘Other’ (incl. no dementia) 10.2%
Mean MMSE-NR2/3 score (SD), n = 3556 23.1 (4.6)
Registered use of medications, n = 3544 88.7%
Next of kin’s sex, n = 1809*
  Female 65.9%
  Male 34.1%
Next of kin’s mean age (SD), n = 1697* 62.8 (13.5)
Next of kin’s relationship to participant, 

n = 3462
  Other (neighbor, friend, sibling, etc.) 8.9%
  Child/child-in-law 39.4%
  Spouse/cohabitant 51.7%

Notes: *Not included in further analyses due to high amount of missing values.
SD = standard deviation, PADL = Personal Activities of Daily Living, NPI-Q = The 

Neuropsychiatric Inventory—Questionnaire, MMSE-NR2/3 = Mini-Mental 
State Examination—Norwegian Revised Version 2/3.
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Table 3 provides information about alcohol consumption 
and its relationship with the participant’s MMSE score. As illus-
trated, 11.2% of the participants self-reported alcohol consump-
tion 4–7 times a week, while 12.7% of the next of kin reported 
this frequency among the participants. More than 20% reported 
that the participants consumed alcohol 1–3 times a week. Male 
participants consumed alcohol more often than female partic-
ipants, according to both the participants themselves (p < .001 
for χ2-test), and their next of kin (p < .001 for χ2-test). In addition, 
participants consuming alcohol more often were likely to score 
higher on the MMSE, according to both the participants and 
their next of kin (both p < .001 for ANOVA).

The agreement between the next of kin and the participant 
regarding the participant’s alcohol consumption was high, as 
demonstrated by a weighted κ = .852 (95% CI: .850; .859). Table 
4 shows that 64.5% were in complete agreement about the 
participant’s alcohol consumption, while 25.4% disagreed by 
only one category. In other words, 89.9% answered the same 
category or the closest adjacent category. Weighted κ for female 
participants = .860 (95% CI: .844; .874), male participants = .837 
(95% CI: .817; .855), participants aged 60–74 years = .849 (95% 
CI: .832; .872), participants aged 75+ years = .849 (95% CI: .831; 
.865), married/cohabited participants = .856 (95% CI: .839; .869), 
single participants = .833 (95% CI: .804; .852). Finally, weighted 
κ for female participants accompanied to the assessment by a 
male spouse/cohabitant was κ = .859 (95% CI: .825; .878), and 
for male participants accompanied by a female spouse/cohab-
itant, weighted κ = .853 (95% CI: .829; .873).

Table 5 presents the results of the logistic regression analysis. 
In the adjusted model, participants reporting ‘Not [drinking 
alcohol] at all the last year or ever’ compared to those consum-
ing alcohol, and participants with MMSE scores of 28–30 com-
pared to those with scores ≤ 24, had significantly higher odds 

of agreeing with their next of kin regarding alcohol use. 
Participants reporting drinking ‘4–7 times a week’ also had sig-
nificantly higher odds of agreement than participants consum-
ing less alcohol, as the confidence interval for this category (95% 
CI: .39; .83) did not overlap with any other categories. Finally, 
participants with an NPI-Q score > 2 on the agitation subsyn-
drome had significantly lower odds of agreeing with their next 
of kin regarding alcohol use compared to those with agitation 
scores of 0.

Discussion

In this study of older Norwegian adults consulting specialist 
health care for symptoms of cognitive decline, both the partic-
ipants and their next of kin reported that more than 20% of the 
participants consumed alcohol 1–3 times a week, and that 
approximately 10% of the participants consumed alcohol 4–7 
times a week. The agreement between the participant and their 
next of kin regarding the participant’s alcohol consumption was 
high, and variables associated with agreement were no cogni-
tive decline, not drinking alcohol last year or ever as reported 
by the participant, and low scores on the agitation subsyn-
drome of the NPI-Q.

The proportion of our sample reporting consumption of 
alcohol 1–3 times a week (>20%, see Table 3) was comparable 
to the percentage among community-dwelling older adults 
aged 65 or older in Norway, which is estimated to be 25.0% 
based on HUNT3 data (Tevik et al., 2017). However, while only 
3% of the HUNT3 participants reported alcohol consumption 
4–7 times a week, 10% of our study sample reported this fre-
quency. This frequency borders on the cut-off for ‘elevated con-
sumption’ as defined by the US National Institute on Alcohol 

Table 3.  Participants’ alcohol consumption stratified for cognitive status (n = 3556), %.

MMSE-NR2/3 score

≤ 24 
(n = 2017)

25–27 
(n = 838)

28–30 
(n = 701) Total

Alcohol use reported by participant
   Not at all the last year or ever 26.7 21.8 16.4 23.5
   A few times a year 29.5 24.6 19.1 26.3
   1–3 times a month 16.9 15.8 18.5 16.9
   About once a week 8.8 9.3 9.8 9.1
   2–3 times a week 9.8 14.7 19.7 12.9
   4–7 times a week 8.3 13.8 16.4 11.2
Alcohol use reported by next of kin
   Not at all the last year or ever 28.6 24.5 16.5 25.2
   A few times a year 25.0 20.3 19.4 22.8
   1–3 times a month 15.0 14.6 15.3 14.9
   About once a week 9.5 8.9 12.0 9.9
   2–3 times a week 11.2 17.1 20.7 14.4
  4–7 times a week 10.8 14.7 16.1 12.7

Notes: MMSE-NR2/3 = Mini-Mental State Examination—Norwegian Revised Version 2/3. MMSE scores were categorized in accordance with recommended guidelines 
(Crum et al., 1993; Norwegian National Advisory Unit on Ageing and Health, 2019b), in the following manner: cognitive decline likely (≤24); cognitive decline pos-
sible (25–27); cognitive decline unlikely (28–30).

Table 4.  Cross-table of agreement between participant and next of kin regarding participant’s alcohol use (n = 3608), n.

Alcohol use reported by next of kin

Not last year 
or ever

A few times a 
year

1–3 times a 
month Once a week

2–3 times a 
week

4–7 times a 
week

Alcohol use 
reported by 
participant

Not last year or ever 699 111 23 6 5 4
A few times a year 175 559 128 48 21 13
1–3 times a month 25 109 313 80 62 25
Once a week 4 32 42 154 73 29
2–3 times a week 2 8 28 57 293 77
4–7 times a week 1 6 6 14 66 310

Notes: Frequency of complete agreement in bold (n = 2328, 64.5%).
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Abuse and Alcoholism (Dufour et al., 1992) and the American 
Geriatrics Society (Lang et al., 2007), which define elevated alco-
hol consumption among people older than 65 as more than 
one alcoholic drink per day or seven drinks per week. 
Importantly, there was no true upper bound for the category 
‘4–7 times a week’ in our study, as participants consuming alco-
hol more often would still be forced to choose this response. 
Therefore, we do not know the true extent of their drinking and 
a number of participants could possibly qualify for elevated 
consumption. Why our participants reported more frequent 
consumption than HUNT3 participants is not clear, but the 
HUNT3 study was conducted almost 10 years prior to when data 
for our study was collected, and one possible explanation may 
be the rapidly growing rates of alcohol consumption among 
older adults. Another reason may be that our sample had all 
been referred for examination of symptoms of cognitive decline, 
which most HUNT3 participants had not.

Interestingly, participants drinking more often were more 
likely to score higher on the MMSE. Although this could be inter-
preted as a certain amount of alcohol protecting against cog-
nitive decline (Ilomaki et al., 2015; Koch et al., 2019; Piumatti et 
al., 2018), this finding may in reality be due to the tendency of 
older adults with poor physical or cognitive health to avoid 
alcohol (Fillmore et al., 2007; Hassing, 2018; Stockwell et al., 
2016). Taken together, therefore, our findings lend some cre-
dence to the idea that elevated alcohol consumption increases 
the risk of cognitive decline, although testing this association 
was beyond the scope of the current study.

We found exceptionally high agreement between the par-
ticipant and their next of kin regarding the participant’s alcohol 
use. The κ-value for this agreement was considerably larger than 

what was found in a study measuring agreement between pri-
mary care physicians and their patients (κ = .85 and κ = .52, 
respectively) (Mant et al., 2000). This finding was somewhat 
surprising given how people with cognitive decline often 
underreport their alcohol consumption (Aira et al., 2005, 2008; 
Graham, 1986; Johannessen et al., 2016; Merrick et al., 2008). 
One possible explanation for this apparent contradiction is that 
older adults may be more disposed to report their consumption 
accurately when asked about it directly. As mentioned, some 
physicians avoid asking their older patients about alcohol, and 
patients may not disclose this information of their own accord 
(Johannessen et al., 2016, p. 3). It is also likely easier to recall 
consumption frequency than exact amount, which in turn prob-
ably increases the odds of agreement between indepen-
dent raters.

Another potential explanation for the high κ-value may be 
the quality of the relationship between the participant and the 
next of kin. Although NorCog does not measure relationship 
quality directly, descriptive statistics did show that 91.1% of all 
next of kin were either a cohabitant/spouse or a child/-in-law. 
Furthermore, 88.2% of all next of kin had weekly face-to-face 
contact with the participant. Thus, it is probably safe to assume 
the next of kin had some insight into the participant’s personal 
life, which would probably increase the odds of agreement. On 
the other hand, we found that high scores on the agitation 
subsyndrome of the NPI-Q were related to lower odds of agree-
ment. Besides possibly influencing how a participant responds 
to queries about their alcohol consumption, agitation may 
affect the quality of the relationship between the person in 
question and their next of kin. For instance, agitation among 
older adults has been linked to distress in their caregivers, and 

Table 5.  Results of logistic regression analysis for hierarchical data (ICC = 8.2% among included cases) on agreement regarding participant’s alcohol use (n = 2603).

Independent variables

Unadjusted model Adjusted model

OR (95% CI) p-value OR (95% CI) p-value

Participant’s age 1.00 (.99; 1.01) .848 1.00 (.99; 1.02) .618
Participant’s sex, male .90 (.76; 1.06) .221 .86 (.71; 1.03) .109
Participant’s education (no. of years) 1.00 (.98; 1.03) .909 .99 (.97; 1.02) .662
Participant’s employment status
 N ot currently working 1.00 (.82; 1.20) .963 .96 (.79; 1.18) .708
  Working 10% or more 1.18 (.71; 1.76) .644 1.05 (.64; 1.73) .853
  Sick leave/disability benefits 1.22 (.84; 1.79) .297 1.12 (.74; 1.72) .588
  Retired—reference 1 1
Participant’s marital status, single .97 (.82; 1.16) .750 1.10 (.81; 1.50) .532
PADL sum score 1.05 (1.00; 1.12) .080 1.06 (.99; 1.14) .092
NPI-Q subsyndrome scores
  Depression subsyndrome score .99 (.96; 1.01) .259 1.01 (.98; 1.05) .513
  Psychosis subsyndrome score .94 (.88; 1.01) .089 .98 (.90; 1.06) .555
  Agitation subsyndrome score
    0—reference 1 1
    (0, 1] .97 (.78; 1.22) .826 .98 (.77; 1.24) .842
    (1, 2] 1.12 (.86; 1.46) .412 1.09 (.82; 1.45) .565
    >2 .74 (.59; .92) .006 .71 (.54; .92) .010
MMSE-NR2/3 sum score
  ≤ 24—reference 1 1
  25–27 .99 (.81; 1.22) .955 .97 (.78; 1.20) .777
  28–30 1.63 (1.29; 2.07) <.001 1.67 (1.29; 2.17) <.001
Registered use of medications, none .88 (.69; 1.14) .345 .90 (.69; 1.19) .474
Alcohol use, as reported by participant
 N ot at all the last year or ever—reference 1 1
  A few times a year .26 (.20; .34) <.001 .25 (.19; .33) <.001
  1–3 times a month .18 (.13; .24) <.001 .17 (.13; .23) <.001
  About once a week .15 (.11; .22) <.001 .14 (.10; .20) <.001
  2–3 times a week .30 (.22; .42) <.001 .27 (.19; .38) <.001
  4–7 times a week .60 (.42; .87) .007 .57 (.39; .83) .003
Next of kin’s relationship to participant
  Spouse/cohabitant—reference 1 1
  Child/child-in-law .95 (.80; 1.14) .579 .79 (.59; 1.07) .131
  Other (neighbor, friend, sibling etc.) .91 (.66; 1.24) .538 .72 (.47; 1.12) .145

Notes: OR = Odds ratio, CI = Confidence interval, PADL = Personal Activities of Daily Living, NPI-Q = The Neuropsychiatric Inventory—Questionnaire, MMSE-NR2/3 = Mini-
Mental State Examination—Norwegian Revised Version 2/3. Significant p-values in bold.
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some next of kin respond to this situation with impatience, 
irritation, or anger (de Vugt et al., 2004; Gitlin et al., 2014; Kaufer 
et al., 1998; Matsumoto et al., 2007; Petrovic et al., 2007; Tan et 
al., 2005). One might expect that such a troubled relationship 
could make it more difficult to agree about alcohol consump-
tion, although this remains speculation until these hypotheses 
can be tested empirically.

As mentioned, the logistic regression analysis also found that 
participants drinking alcohol had lower odds of agreeing with 
their next of kin regarding the participant’s alcohol consumption, 
compared to those not drinking alcohol the last year or ever. 
Apart from the mere ease of remembering less consumption, 
there may be other explanations for why agreement is higher 
when there is little consumption. For instance, restraint in alcohol 
consumption can be traced to a host of cultural (Dawson et al., 
1995; Galvan & Caetano, 2003; Li et al., 2019; Livingston et al., 
2020, p. 11; Vedøy & Amundsen, 2008) and health-related factors 
(Fillmore et al., 2007; Hassing, 2018; Stockwell et al., 2016; Tevik 
et al., 2019a, 2019b), which a next of kin is likely aware of. Another 
noteworthy finding is that agreement was higher for the cate-
gory ‘4–7 times a week’ than for all other categories except the 
category ‘Not at all last year or ever’. This could be important 
because as many as two thirds of all participants reported drink-
ing between a few times a year and 2–3 times a week, i.e. the 
frequencies associated with the lowest odds of agreement.

The regression analysis also found that MMSE scores of at least 
28 was associated with higher odds of agreement. Lower scores 
of the MMSE have been shown to indicate poorer cognitive func-
tion than what is normal for a given age group (John & 
Montgomery, 2003), including scores below 28 (Crum et al., 1993), 
so it is reasonable to assume that people with scores below 28 
are less able to accurately recall their alcohol consumption. The 
finding that memory issues is one reason why older adults with 
cognitive decline are prone to underreport their alcohol con-
sumption (Graham, 1986) supports this interpretation.

Whatever the explanation, there seems to be no immedi-
ately apparent reason for why the high rate of agreement 
uncovered in this study should be called into doubt. Rather, 
this may be an important first step in spreading awareness 
that the next of kin can be a reliable source of information 
regarding an older person’s alcohol consumption, even if the 
person in question is cognitively impaired. However, some 
caution is warranted when interpreting the reports of 
patients and their next of kin even if they seem to agree. 
While self-report measures of alcohol consumption seem to 
be reasonably accurate (Del Boca & Darkes, 2003; Del Boca 
& Noll, 2000), the possibility that both the participant and 
their next of kin underreported the participant’s alcohol con-
sumption to an equal degree could not be ruled out. 
Therefore, overreliance on self-reports or reports from a next 
of kin should be avoided.

Strengths and limitations

This study has a number of strengths. We had access to a large 
sample of people participating in a comprehensive database 
covering a range of demographic, medical, and psychiatric mea-
sures, including the alcohol-related question from the highly 
regarded HUNT3 study (HUNT Research Centre, 2006–2008). 
This study also includes measurements from both the partici-
pants and their next of kin, which not only provides us with the 
opportunity to examine agreement between these information 
sources but also increases the validity of the overall assessment.

Despite a large sample recruited from diverse locations in 
Norway, there are some limitations to representativity. Firstly, 
people assessed in the specialist health care system in Norway, 
like our participants, are generally healthier than people 
assessed in primary health care (Michelet et al., 2020). Future 
studies on related topics should make an effort to include a 
broader category of participants in order to maximize represen-
tativity. In addition, an estimated 2995 eligible participants were 
not registered in the NorCog database during 2014–2018 for 
reasons such as capacity limitations and poor physical condition 
of the participants. Future endeavors to study agreement and 
its covariates might be better served by using a less extensive 
battery of tests, which could increase completion rates and be 
less demanding for participants with poorer physical condition.

Other limitations include the use of frequency to assess alco-
hol consumption, which may obfuscate actual consumption 
because the amount consumed on any given occasion can vary. 
That said, our frequency item may have yielded more accurate 
reports because frequency is probably easier to remember and 
may be less stigmatizing than asking about exact amount. 
Nevertheless, future use of a question measuring exact amount 
would be an important step in assessing both the reliability and 
validity of our findings. Another thing of note is that the NorCog 
register lacked a means of evaluating the relationship quality 
between the person being assessed and their next of kin, and a 
high-quality relationship may be associated with higher odds of 
agreement regarding alcohol consumption. Unfortunately, such 
a variable could not be included in our regression analysis. That 
said, despite the likelihood that our large sample included rela-
tionships of many different qualities, the κ-value was still very 
high overall. In addition, relationship type (e.g., spouse, child, 
friend, etc.) was tested, but was not associated with agreement.

Furthermore, the ICC suggests there were systematic differ-
ences in regard to agreement depending on which institution 
the participants were assessed at. Such variability is difficult to 
correct for retrospectively, so strict adherence to NorCog inter-
view protocols should be maintained at all times. Such protocols 
should also be periodically revised to ensure assessment uni-
formity within and between institutions. Finally, we are unable 
to draw causal links between the clinical and sociodemographic 
variables and agreement, due to the cross-sectional design of 
this study. Longitudinal studies would strengthen the predictive 
power of any covariates of interest.

Clinical implications

Despite the limitations, some implications can be drawn from 
this study. Although health personnel should form a habit of 
asking patients about their alcohol use directly, our findings 
have demonstrated that the next of kin can be a reliable, alter-
native source of information. In fact, there are indications that 
the next of kin may be the most reliable respondent out of the 
two when there is disagreement; we have discussed research 
showing that patients may underreport, and our participants 
did report slightly lower consumption than their next of kin, 
and underreporting has been associated with memory prob-
lems, which in turn is supported by our finding that lower scores 
on the MMSE were associated with lower odds of agreement. 
Thus, although there was high overall agreement, there are 
reasons to assume the next of kin could be the most reliable 
respondent when there is doubt, with the caveat that this could 
not be concluded definitively in this study. The implications of 
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these findings extend beyond mere practicality; if, as is often 
the case, the patient’s cognitive status is so severe that the reli-
ability of their own report is compromised, this study provides 
evidence that a next of kin can provide reasonably accurate 
information about alcohol consumption.

Conclusion

This paper has explored the drinking patterns of older adults 
with cognitive decline, and found that more than 20% of par-
ticipants consumed alcohol 1–3 times a week while approxi-
mately 10% consumed alcohol four or more times a week. This 
is also the first paper to indicate that a next of kin can be a 
reliable source of information regarding older adults’ alcohol 
consumption, and agreement between the two sources is high-
est when the older adult reports not drinking or drinking 4–7 
times a week, and shows no signs of cognitive decline or agita-
tion. Health personnel should consider these findings when 
performing medical assessments or developing interventions 
for older adults. Hopefully, these findings can strengthen the 
assessment and treatment of older adults with cognitive 
decline, and improve the situation of their caregivers and 
next of kin.
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