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 Subjective memory complaints in primary care patients 
and death from all causes: A four-year follow-up      
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  Abstract 
  Objective . To investigate the prognostic value of subjective memory complaints for all-cause mortality in order to determine 
whether elderly persons with subjective memory complaints may be regarded as a group of vulnerable patients who need 
close follow-up.  Design . Prospective cohort study.  Setting . Primary care units in the central district of Copenhagen, 
Denmark.  Subjects . 758 community-dwellers aged 65 years and older consulting their general practitioner in October 
and November 2002.  Main outcome measures . Information on subjective memory complaints, socio-demographics, and 
health-related quality of life were collected at the enrolment primary care consultation. Dates of death from all causes 
occurring during the four-year follow-up were retrieved from the national databases. Cox proportional hazard regression 
models on time to death (censored after four years) were used to examine the infl uence of subjective memory complaints 
on all-cause mortality.  Results . 88 patients died during the four-year follow-up. The association between subjective 
memory complaints and mortality had a statistically not signifi cant hazard ratio (HR) of 0.91, adjusting for known 
confounders. Statistically signifi cant predictors for mortality were Age (HR    �    1.43 for 75 – 84 years and HR    �    3.39 
for 85    �    years), Sex (HR    �    0.51 for women), Mobility (HR    �    2.39 for some problems), Self-care (HR    �    2.34 for some 
problems) and Comorbidity (HR    �    2.06, 3.19 and 5.89 for a Charlson comorbidity index of 1, 2, or    �    3 respectively). 
 Conclusion . In an elderly population presenting for primary care the presence of subjective memory complaints was not 
signifi cantly associated with an increase in all-cause mortality.  
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 We have previously shown that in a primary care 
setting, SMCs are predictive of subsequent nursing 
home placement [12], increased health care utiliza-
tion [13], and hospital-based dementia diagnosis 
[14], and may therefore indicate an increased vulner-
ability in the elderly. Ultimately, vulnerability may 
manifest itself as a high mortality. 

 Apart from well-known mortality risk factors 
such as age, sex, comorbidities, and decreased func-
tional ability, psychometrically measured cognitive 
performance is also associated with mortality [15,16]. 
These aspects are to some extent also associated with 
SMCs and should be treated as potential confound-
ers when investigating their predictive value. 

 We identifi ed only two studies that address the 
association of SMCs with mortality, both community 
surveys. In a large study of US elderly [17], SMCs 

     Introduction 

 Subjective memory complaints (SMCs) are com-
monly reported by elderly people [1] and have 
consistently been associated with depression [2 – 4], 
anxiety [5], low education, and female sex [1]. 
Mixed results on the association between SMCs 
and decreased cognitive performance have been 
reported [5 – 7]. Correspondingly, studies relating 
SMCs with subsequent impaired cognition or 
dementia are inconsistent [8 – 11]. However, these 
results are predominantly obtained in community 
surveys. A natural, direct, and timely opportunity 
to address concerns like SMCs is found in elderly 
patients visiting their general practitioner (GP). 
Notably, these patients are different from commu-
nity dwellers because they have illness or concerns 
that motivate their visit. 
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were associated with lower mortality only for men. 
This analysis is not adjusted for objective measures 
of cognitive function. In contrast, a large Israeli 
study [18] found no association of SMCs with mor-
tality; this analysis is adjusted for objective general 
mental health. 

 Patients rarely share their perception of SMCs 
with their doctor spontaneously, and few GPs actively 
inquire about SMCs [19]. An understanding of the 
implications of SMCs may equip the GP with a pos-
sibility to identify vulnerability in elderly persons 
which is not refl ected in conventional risk factors. 
With this aim the present study investigates the pre-
dictive value of SMCs for all-cause mortality over a 
four-year follow-up period in a primary care setting.   

 Material and methods  

 Study population 

 During an enrolment period in October and 
November 2002 each of the practices in the central 
district of the municipality of Copenhagen, Denmark 
(24 GPs with 40 865 patients listed of whom 2934 
were 65 or older) asked their patients aged 65 and 
older, consulting their GP for whatever reason, to 
participate in the study. All were handed a leafl et with 
information on the study in which the aims were 
stated as being to survey the elderly citizen ’ s 
memory. Patients not able to speak or read Danish, 
patients living in nursing homes, and patients 
with severe, acute, or terminal illness or specialist-
diagnosed patients with dementia were excluded.   

 Outcome 

 The end-point variable was all-cause death within 
four years from the enrolment period. Information 
concerning incident deaths was retrieved from the 
National Health Register [20].   

 Enrolment data 

  A self-administered participant questionnaire 1. 
concerning aspects of memory and socio-
demographics. Information on SMCs was 

obtained from the item:  “ How would you judge 
your memory? ”  The response categories were: 
 “ excellent ” ,  “ good ” ,  “ less good ” ,  “ poor ” , or 
 “ miserable ” . Patients rating their memory as 
 “ less good ” ,  “ poor ” , or  “ miserable ”  were clas-
sifi ed as patients with SMCs, while patients 
rating their memory as  “ excellent ”  or  “ good ”  
were defi ned as patients without SMCs.  
  A self-administered health-related quality of life 2. 
assessment. The patients completed the Danish 
Validated Version of EQ-5D. EQ-5D measures 
fi ve dimensions  –  mobility, self-care, usual activ-
ities, pain/discomfort, and anxiety/depression  –  
each by three levels of severity [21].  
  A GP- or nurse-administered Mini Mental 3. 
State Examination (MMSE), a widely distri-
buted test recommended in primary care 
guidelines as a cognitive screening test [22]. 
A score lower than 24 is indicative of cognitive 
impairment [23].  
  A Charlson ’ s Comorbidity Index (CCI) based 4. 
on register data of hospital visits from the 
National Patient Registry in the three-year 
period 1999 – 2001 before the enrolment period. 
CCI measures the level of comorbidity with 
regard to its impact on mortality [24].  
  A short physician questionnaire in which the 5. 
GP was asked whether the patient complained 
about his/her memory and whether they thought 
the patient had cognitive impairment based on 
the GP ’ s clinical impression.    

 Statistical analysis 

 Differences between participants and those refus-
ing to participate or those who were excluded, 
and differences between participants with and 
without SMCs, were analysed with chi-squared tests. 
Infl uences of various risk factors for mortality  –  
socio-demographics, items from EQ-5D, CCI, 
MMSE, and SMCs  –  are assessed as hazard ratios 
(HR) from Cox proportional hazard regression 
models on time from enrolment to death or 
end-of-study (censoring). We assess the effects of 
potential risk factors individually in simple (i.e. a 
single predictor) regression models, and jointly in 
a multiple (i.e. multiple predictors) regression 
model. In additional analyses interactions between 
age and SMCs, and sex and SMCs respectively are 
included in the multiple regression model to inves-
tigate whether a predictive value of SMCs differs 
relative to the participant ’ s age or sex. 

 Observations with missing values for one or more 
of the variables involved in an analysis were omitted 
from that analysis. P    �    0.05 is taken as statistically 
signifi cant.   

   Subjective memory complaints are known to  •
be associated with adverse health outcomes 
such as dementia, nursing home placement, 
and increased healthcare utilization. 
 In an elderly primary care population the  •
presence of subjective memory complaints 
is not a signifi cant predictor for all-cause 
mortality. 
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 Ethics 

 The project was evaluated by the Scientifi c Ethical 
Committee for Copenhagen and Frederiksberg 
Municipalities and approved by the Danish Data 
Protection Agency, the Danish College of General 
Practitioners Study Committee, and the National 
Board of Health.    

 Results 

 The study cohort consisted of 775 non-nursing home 
residents of whom 758 fi lled out the SMCs item 
(Figure 1). The average age of participants at enrol-
ment was 74.8 and 38.6% were males; the mean 
MMSE was 28.2 (range: 16 – 30). According to our 
defi nition 177 (23.4%) had SMCs at enrolment. 
Those refusing to participate or excluded from the 
study cohort were signifi cantly more likely to be 
males and were, according to the GP, less likely to 
complain about memory problems. All participants 
were followed up until the end of October 2006, i.e. 
for a total of 48 – 49 months. 

 A total of 88 deaths were recorded in the cohort 
in the follow-up period. Table I shows the baseline 

characteristics of the study cohort stratifi ed by 
SMCs. 

 Table II shows the effects on all-cause mortality 
for each risk factor individually, and for all factors 
jointly. SMCs has a non-signifi cant unadjusted HR 
of 1.26. Many of the other examined risk factors, 
notably age and comorbidity, are also individually 
associated with increased mortality risk over the four 
years of follow-up. SMCs has a non-signifi cant HR 
of 0.91 adjusted for the potential confounders in the 
multiple regression analysis, denoting a small decrease 
in mortality attributable to SMCs. 

 The excess risk from SMCs is not seen as differ-
ent in the three age groups in our analysis (HR    �    0.86 
for  �    75 years, HR    �    1.00 for 75 – 84 years and 
HR    �    0.88 for 85    �    years, adjusted by the variables 
of the multiple regression model); the interaction is 
rejected (p    �    0.97). An interaction of SMCs with sex 
is also rejected (HR    �    0.50 for men and HR    �    1.33 
for women; p    �    0.26). 

 There is no evidence that the 86 (11.4%) par-
ticipants who were omitted from the multiple regres-
sion analyses because of missing data in the covariates 
had more SMCs (p    �    0.29) or were more likely to 
die within the four-year follow-up (p    �    0.72).   

 Discussion 

 This study cannot demonstrate a prognostic value of 
SMCs for all-cause death among elderly patients vis-
iting their GP. Risk factors that predict death inde-
pendently are age, sex, self-reported mobility and 
self-care abilities, and comorbidities, but confound-
ing by these factors does not explain the apparent 
absence of an SMCs effect. 

 The failure to fi nd an association of SMCs with 
increased mortality is in concordance with previous 
results on community dwellers [17,18]. Further-
more, while Lee [17] observes that SMCs decreases 
mortality only for men, a non-signifi cant tendency 
towards a similar sex disparity is seen in the present 
study; the former is considerably larger and has an 
older ( �    70 years) sample, which may account for 
the difference in statistical signifi cance. Both com-
munity studies [17,18], like the present analysis, 
identify age, sex, mobility (physical activity, disabil-
ity), self-care, and comorbidities as primary risk fac-
tors for all-cause mortality. 

 Objective cognitive performance (MMSE) does 
not relate to all-cause death in the multiple regres-
sion analysis; the association is fully explained by 
confounding from, for example, comorbidities (see 
Table II). However, decreased cognitive performance 
has been shown to be related to adverse health 
outcomes [1,8,9,25] and was in the present cohort, 
alongside SMCs, a risk factor for nursing home 

Population of 2934 aged 65+ in 17 
practices (24 family physicians) in 

Copenhagen

Excluded  (n = 118) 
Refused to participate (n = 287) 

Accepted to participate 
(n = 775) 

Consulted their doctor in enrolment 
period October-November 2001 (n =

1180) 

Study cohort 
Responded to the item on subjective 

memory complaints (n = 758) 

Follow-up after four years (n = 758)

  Figure 1.      Inclusion in the study cohort.  
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placement [12] and development of hospital-based 
dementia [14]. Similarly, anxiety/depression, a pre-
dictor for nursing home placement [12], is unrelated 

to all-cause death. In line with our results, none of 
the community studies into the association of SMCs 
and all-cause death identifi es objective cognitive per-
formance or depressive symptoms as risk factors. 

 The use of national registers with high validity 
ensures that we can account for all the participants 
at four-year follow-up. The sampling of the partici-
pants refl ects the population in which the GP had an 
opportunity to ask questions about SMCs. Hence, 
this sampling refl ects daily clinical practice and is 
part of the concept of the study. 

 A GP questionnaire accompanying the partici-
pant questionnaire found that 49 (6.6%) participants 
came forward with memory complaints themselves, 
for 22 (3.0%) a proxy had informed the GP about 
memory problems, and for 96 (13.0%) the GP had 
suspicions of dementia [26]. A more targeted case-
fi nding approach would let the GP inquire about 
SMCs in these 118 (16.0%) participants only. This 
does not improve the predictive value of SMCs; 11 
(19.3%) of the 57 (48.3%) with SMCs died while 
11 (18.0%) of the participants without SMCs also 
died within four years. 

 Several limitations must be addressed. This study 
had an inherent selection bias which may decrease 
generalizability: only elderly persons who consulted 
their GP are included, and they may be more vulner-
able than elderly persons in general. However, a 
higher overall mortality in the present cohort com-
pared with the general population would probably 
result in a less pronounced SMCs effect. Further-
more, we had no information about prevalent medi-
cal diagnoses or medication in the participants at 
enrolment, and had to rely on hospitalizations to 
assess comorbidities. However, patients with preva-
lent specialist-diagnosed dementia are excluded from 
the study. The average MMSE of the patients in the 
study is 28.2, which may indicate selection of a 
patient group that has an artifi cially low tendency for 
cognitive decline. 

 In the present study we used a single item to 
evaluate SMCs. Notably, this item does not allow us 
to know whether the patient was adjusting the 
response by comparing with former functioning or 
with the functioning of peers, and it does not distin-
guish between short-term and long-term memory. 
Others have assessed SMCs aggregating several items 
[27] or also by a single item but with different word-
ing [17,18]. The variation in SMCs prevalence may 
partly be explained by differing defi nitions of SMCs, 
and partly by differing study participants [1]. 

 The omission from multiple regression analyses 
of relatively few participants because of missing 
covariate values results in only limited loss of 
power and is not likely to bias the results as the 
missing values do not seem to relate to SMCs or 

  Table I. Characteristics of the study cohort (n    �    758) by 
SMCs.  

SMCs

No 
(n    �    581)

Yes 
(n    �    177)

n % n % Sign. Missing

Death:
No 517 89.0 153 86.4
Yes 64 11.0 24 13.6

MMSE:
 �    24 555 96.2 165 93.8 5
 �    24 22 3.8 11 6.3

Age:
60 – 74 318 54.7 86 48.6
75 – 84 207 35.6 68 38.4
85 � 56 9.6 23 13.0

Sex:
Male 233 40.1 61 34.5
Female 348 59.9 116 65.5

Living without partner:
No 240 41.4 60 34.3 3
Yes 340 58.6 115 65.7

Education:
 �    8 years 203 36.4 60 35.7 32
 �    8 years 355 63.6 108 64.3

Home care:
No 473 81.7 126 72.0  *  *  * 4
Yes 106 18.3 49 28.0

Mobility: 1 
No problems 384 67.3 90 52.0  *  *  * 14
Some problems 187 32.7 83 48.0

Self-care: 1 
No problems 539 94.7 158 90.8 15
Some problems 30 5.3 16 9.2

Usual activities: 1 
No problems 412 72.5 84 48.6  *  *  * 17
Some problems 145 25.5 84 48.6
Severe problems 11 1.9 5 2.9

Pain/discomfort: 1 
No 216 38.4 45 25.9  *  *  * 21
Moderate 323 57.4 111 63.8
Extreme 24 4.3 18 10.3

Anxiety/depression: 1 
No 442 77.8 98 57.0  *  *  * 18
Moderate 115 20.2 71 41.3
Extreme 11 1.9 3 1.7

Comorbidity: 2 
0 453 78.0 132 74.6
1 61 10.5 17 9.6
2 43 7.4 19 10.7
 �    2 24 4.1 9 5.1

     * Signifi cant at 5% level;  *  * signifi cant at 1% level  *  *  * signifi cant 
at 0.1% level.   
  1 Based on EQ-5D, for mobility and self-care the third category 
did not appear because of the method of data collection.   
  2 Charlson comorbidity index calculated on hospitalization 
diagnoses in the three-year period 1999 – 2001.   
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death. Adjusted for only those factors that are 
signifi cant in the multiple regression analysis, 
SMCs have a non-signifi cant HR of 0.92. The 
similarity of this additional analysis, which only 
omits 21 (2.8%) participants, to the original anal-
ysis shows that the result is not biased by the omis-
sion of participants with missing covariate data. 

Furthermore, it shows that the result is not an 
artefact of overfi tting. 

 In conclusion, SMCs cannot be viewed as part of 
a process to identify patients at high risk of dying. 
However, SMCs are associated with nursing home 
placement, increased health care utilization, and 
dementia, all indicative of increased mortality. The 

  Table II. Simple (n    �    758) and multiple (n    �    672) Cox regression analyses of the effects of 
SMCs and of the effects of potential confounders on all-cause mortality.  

Simple regression Multiple regression

Hazard Hazard

ratio 95% CI Sign. ratio 95% CI Sign.

SMCs:
No 1.00 1.00
Yes 1.26 0.79 2.01 0.91 0.53 1.56

MMSE:
 �    24 1.00  * 1.00
 �    24 2.38 1.15 4.93 1.01 0.39 2.63

Age:
60 – 74 1.00  *  *  * 1.00  *  *  * 
75 – 84 1.89 1.16 3.08 1.43 0.83 2.47
85 � 4.52 2.62 7.82 3.39 1.75 6.59

Sex:
Male 1.00 1.00  * 
Female 0.78 0.51 1.19 0.51 0.31 0.86

Living without partner:
No 1.00 1.00
Yes 1.50 0,95 2.36 1.56 0.90 2.69

Education:
 �    8 years 1.00 1.00
 �    8 years 0.67 0.44 1.02 1.03 0.64 1.65

Home care:
No 1.00  *  *  * 1.00
Yes 3.25 2.13 4.95 1.49 0.85 2.60

Mobility: 1 
No problems 1.00  *  *  * 1.00  *  * 
Some problems 3.20 2.07 4.95 2.39 1.37 4.15

Self-care: 1 
No problems 1.00  *  * 1.00  * 
Some problems 2.66 1.45 4.89 2.34 1.10 4.95

Usual activities: 1 
No problems 1.00  *  *  * 1.00
Some problems 1.86 1.19 2.88 0.83 0.45 1.54
Severe problems 4.15 1.65 10.48 1.33 0.44 4.02

Pain/discomfort: 1 
No 1.00 1.00
Moderate 1.31 0.81 2.10 1.05 0.60 1.83
Extreme 2.13 0.96 4.72 0.70 0.26 1.88

Anxiety/depression: 1 
No 1.00 1.00
Moderate 1.08 0.67 1.75 0.84 0.48 1.49
Extreme 1.29 0.32 5.28 0.72 0.16 3.24

Comorbidity: 2 
0 1.00  *  *  * 1.00  *  *  * 
1 2.06 1.12 3.78 2.06 1.03 4.11
2 2.85 1.58 5.15 3.19 1.67 6.08
 �    2 4.08 2.07 8.04 5.89 2.77 12.52

     * Signifi cant at 5% level;  *  *  signifi cant at 1% level;  *  *  * signifi cant at 0.1% level.   
  1 Based on EQ-5D, for mobility and self-care the third category did not appear because of the method 
of data collection.   
  2 Charlson comorbidity index calculated on hospitalization diagnoses in the three-year period 1999 – 2001.   
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apparent absence of an effect of SMCs on mortality 
may indicate that, while SMCs indicate decreased 
future cognitive abilities and increased future need 
for help, they provide some resilience to death. Then, 
if elderly patients complain about their memory this 
may be an indication of some other vulnerability that 
manifests itself rather as decline in cognitive ability 
and quality of life, nursing home placement, or 
increased health utilization.     
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