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Subjective memory complaints and future depression in primary care 

patients: a four-year follow-up study 

 

   

Abstract 

 

Objective: To investigate the predictive value of subjective memory complaints (SMCs) for having 

a hospital-based diagnosis of single depressive episode over a four-year follow-up period. 

  

Methods: A prospective register-based cohort study in general practice. All 17 practices in Inner 

city Copenhagen participated in the study. They had 40865 registered patients, 2934 aged 65 

years or older. Information on SMCs and socio-demographics was collected during two months at 

enrolment in primary care. Diagnoses of single depressive episodes were retrieved from the 

Danish Psychiatric Central Research Register. Cox proportional hazard regression models were 

used to examine risk factors for a hospital-based diagnosis of single depressive episode. 

  

Results:  758 patients aged 65 years or older consulted their GP in October and November 2002. 

According to our definition, 177 (23%) had SMCs at enrolment, 12 (6.9%) of whom received a 

diagnosis of a single depressive episode within the follow-up period. In three multivariate models, 

SMCs were significantly associated with single depressive episodes. In the fully controlled model 

SMCs had a hazard ratio (HR) of 2.59 for receiving a subsequent depression diagnosis. 
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Conclusions:  In an older general practice population, SMCs are associated with increased risk of 

receiving a hospital-based diagnosis of a single depressive episode. 

 

 

Abstract word count: 200 

Key words: Memory complaints; memory impairment; epidemiology; depression; single 

depressive episode; family practice. 
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Introduction 

 

Depression is a common health problem among the elderly and is associated with significant loss 

of function and quality of life, affecting patients as well as their families and society [1,2]. In 

Denmark most patients with depression are diagnosed and treated entirely in primary care. 

According to Danish general practice guidelines only patients with severe depressive symptoms, 

e.g. increased suicidal risk or psychotic symptoms are referred to hospital-based treatment [3]. 

Between 5 and 10 % of individuals aged 65 or older who consult their general practitioner (GP) 

suffer from major depression [4–6]. However, although patients with late-life depression can be 

treated with appropriate psychosocial and pharmacological interventions depression in older 

patients often remains undetected or untreated in primary care [1,7]. These patients often 

present to their GP with atypical symptom patterns and somatic rather than psychological 

complaints, making the depression difficult to diagnose [8,9]. Additionally, the presence of 

concurrent physical illness decreases the identification of psychological problems [2]. 

A common concern among elderly patients is subjective memory complaints (SMCs) [10] and poor 

memory and a lack of ability to concentrate are part of the diagnostic criteria of depression [11]. 

Furthermore, SMCs may be one of the main complaints in older adults with depression and could 

possibly fully alleviate when the major depressive episode is successfully treated [12]. 

Most studies on SMCs and depression are cross-sectional linking SMCs with current depression 

[13–15]. The value of SMCs as a predictor of future depression has not yet been clearly 

established.  

In a longitudinal setting SMCs have been shown to be associated with increased risk of developing 

future depression after 2 years [16], 4 years [17], and 10 years [18,19]. On the other hand some 
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studies find no longitudinal associations with a follow-up after 1 year [20], 7-8 years [21] and 9 

years [22]. In a recent review from 2016 on subjective cognitive impairment and affective 

symptoms the authors found that in the majority of the identified literature SMCs at baseline were 

associated with the development of depression over time [23].  

SMCs have also been associated with personality traits, particularly neuroticism [24,25], anxiety 

[26], high age and impaired physical health [25,26]. Mixed results have been reported on the 

association between SMCs and impaired cognitive performance [24,27,28]. Similarly, studies 

relating SMCs with subsequent cognitive decline or dementia are inconsistent [21,29,30]. 

However, these results are mainly based on community dwellers and patients attending memory 

clinics and not on a general practice population.  

In a general practice setting we have previously shown that patients rarely share their SMCs with 

their GP spontaneously [31] and that SMCs are associated with future nursing home placement 

[32], increased health care utilization [33] and a hospital-based diagnosis of dementia [34] but not 

with an increase in all-cause mortality [35].  

Because of the role of GPs as first-line care providers for patients with all health problems, general 

practice presents important opportunities for early detection of individuals at risk of depression. 

We hypothesized that SMCs could predict future depression and that information about SMCs 

could be useful for the GP in terms of identifying vulnerable patients at risk of developing 

depression. To our knowledge no other studies have examined the prospective association 

between SMCs and depression in a general practice population, making our study the first of its 

kind.  

In the present study we focused on the smaller part of depressed individuals who are referred 

from GPs to the secondary sector and receive a hospital-based diagnosis of depression as 
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information on these patients is accessible from the Danish Psychiatric Central Research Register 

(DPCRR). Even though the vast majority of depressed individuals in Denmark are treated 

exclusively in primary care, and Poulsen et al [36] in a Danish study showed that 87 % of all 

treatment-naïve patients received their first prescription of selective serotonin reuptake inhibitors 

(SSRIs) from GPs, it is not possible to account for the diagnosis of depression in general practice in 

Denmark, since Danish GPs do not report information on diagnoses to a database. Accordingly, the 

aim of the present study was to investigate the predictive value of SMCs identified in general 

practice for a hospital-based diagnosis of a single depressive episode over a four-year follow-up 

period. 

 

 

 

Methods 

 

Study population 

 

In Denmark, all citizens have universal access to healthcare including free and direct access to GPs. 

All 17 practices (24 GPs) in Inner city Copenhagen, Denmark participated in the study. The 

practices had 40 865 registered patients of whom 2934 were 65 years or older. Patients aged 65 or 

older consulting their GP, regardless of reason for the encounter, were asked to participate in the 

study during an enrolment period in October and November 2002. Patients were excluded if they 

met one or more of the following exclusion criteria: unwilling to participate; unable to speak or 
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read Danish; living in a nursing home; having severe, acute or terminal illness; having specialist-

diagnosed dementia. Patients with a previous hospital-based diagnosis of an affective disorder 

(ICD-10 code: DF30-33.9) four years before baseline and patients with a diagnosis of recurrent 

depressive disorder (F33) during the four-year follow-up period were excluded from the analyses. 

The participants were followed in the Danish nationwide registries for the following four years. All 

provided informed consent to take part in the baseline survey, while informed consent for 

contributing with data from the nationwide registries is not required in Denmark. 

 

 

 

Baseline assessments 

 

Detailed information on the baseline measurements has been reported previously [31]. In brief, 

the examination at baseline contained the following questionnaires and rating scales: 

 

1. A self-administered participant questionnaire concerning aspects of memory and socio-

demographics. SMCs were identified by using a 5-point Likert scale in which participants were 

asked: “How would you describe your memory?” The response categories were: “excellent”, 

“good”, “less good”, “poor”, or “miserable”. Patients rating their memory as “less good”, “poor”, 

or “miserable” were classified as patients with SMCs, while patients rating their memory as 

“excellent” or “good” were defined as patients without SMCs [35]. This approach and cut-off point 

is consistent with previous studies that have examined SMCs [37,38] although the method has not 

been validated. However, in a general practice setting with short consultation time, this method 
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functions as an easy and accessible tool for the GP in terms of evaluating SMCs. 

 

3. A GP questionnaire. The GPs had to state whether they thought the patient suffered from 

cognitive impairment based on their clinical impression or if the patient, relatives or health-care 

personnel had expressed concerns regarding the patient’s memory during the last 12 months. 

 

4. A GP- or nurse-administered Mine Mental State Examination (MMSE), a widely distributed test 

recommended in primary care guidelines as a cognitive screening test, completed after the GP 

questionnaire [39]. The score of the MMSE ranges from 0 to 30. A score lower than 24 is indicative 

of cognitive impairment [40]. 

 

Registry data 

 

The Danish nationwide registers contain information on the population’s demographic, health and 

socioeconomic status. All inhabitants in Denmark are registered in these databases with a unique 

personal identification number (Civil Registration number – CPR-number) [41].  

 

 

1. Information on hospital-based diagnoses of depression was retrieved from the DPCRR. The 

DPCRR is a nationwide register of all psychiatric hospitalizations in Denmark [42]. Since 

1969 information on every psychiatric admission has been registered and from January 1, 

1995, the register also includes information on patients in psychiatric outpatient clinics and 

psychiatric emergency room contacts. Only a few private psychiatric hospitals exist in 
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Denmark. Private practicing psychiatrists and general practitioners do not report to the 

DPCRR. Since January 1, 1994, the International Classification of Diseases, tenth revision 

[11], has been used in Denmark. Based on two validation studies [43,44] we used the 

following ICD-10 diagnoses to determine a hospital-based diagnosis of depression: 

a. Single depressive episode: F32.0-F32.9. 

b. Recurrent depressive disorder: F33.0-F33.9.  

 

2. Information concerning incident deaths was retrieved from the National Health Register 

[45]. 

3. We used the Charlson co-morbidity index (CCI) [46] based on register data of hospital visits 

from the National Patient Registry in the three-year period 1999-2001 before the baseline 

period as a measure for the level of comorbidity. 

 

Outcome 

 

The outcome was a hospital-based diagnosis of a single depressive episode within four years from 

the enrolment period. If subjects had a single episode of depression during the follow-up period 

and thereafter a recurrent depressive disorder diagnosis, they were included in the present 

analysis until the time of the single depressive episode. 
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Statistical analysis 

 

Differences in baseline characteristics between participants and non-participants and between 

participants with and without SMCs were analyzed by Fisher’s exact test. Influences of SMCs and 

various other risk factors on the incidence of depression was assessed by hazard ratios (HR) from 

Cox proportional hazard models on the time from enrolment to first hospital-based diagnosis of a 

single depressive episode. Death, end of available follow-up data and four years following the 

index primary care visit were censoring events. The influence of SMCs was assessed individually 

and in three multivariable models increasingly adjusting for possible confounding effects of other 

factors. Hence, Model I presents the unadjusted SMCs’ effect on subsequent hospital-based 

diagnosis of a single depressive episode. Model II adjusted for MMSE, age, sex and co-morbidity 

and Model III further adjusted for living alone, level of education, and receiving home-care. 

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 significant. 

 

Ethics 

 

The Scientific Ethical Committee for Copenhagen and Frederiksberg Municipalities evaluated the 

project. The Danish Data Protection Agency, the Danish 

College of General Practitioners Study Committee and The National Board of Health approved the 

project. 
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Results 

 

The study cohort consisted of 775 non-nursing home residents of whom 758 filled out the SMCs 

item. Thirteen patients were identified with a history of affective disorder and were omitted from 

the analyses. Figure 1 shows the trial flow. Mean age of participants at enrolment was 74.8 years 

and 38.6% were men. Mean MMSE was 28.2 (range 16-30), and according to our definition, 177 

(23%) had SMCs at enrolment. Those who were excluded from the study cohort or refused to 

participate were significantly more likely to be men and were, according to the GP, less likely to 

complain about memory problems. All participants were followed until the end of October 2006, 

and none were lost during follow-up but 88 patients died during the four-year follow-up period. 

A total of 25 single depressive episodes were detected in the cohort. In the SMC group 12 patients 

(6.9%) received a depression diagnosis and in the group without SMCs 13 patients (2.3%) received 

the diagnosis. Table 1 shows the baseline characteristics of the study cohort stratified for SMCs. 

Positive predictive value of SMCs for a single depressive episode within four years was 0.07, and 

the negative predictive value was 0.98. 

Table 2 shows the effects on receiving a diagnosis of a single depressive episode for each risk 

factor individually. SMCs had an unadjusted HR of 3.19. Receiving home care was also individually 

associated with increased risk of a future diagnosis of a single depressive episode during the 

follow-up period. Table 3 shows three different multivariable Cox regression models. In Model I-III 

SMCs are significantly associated with single depressive episodes.  
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Figure 1. Inclusion in the study cohort 
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SMCs 

  

  
No (n=581) Yes (n=177) 

      n % n % Sign. Missing 

History of affective disorder no 571 98.3 174 98.3 
  

 
yes 10 1.7 3 1.7 

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 

Comorbidity
1
 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 

* significant at 5% level ** significant at 1% level *** significant 0.1% level 

 
1
 Charlson comorbidity index calculated on hospitalization diagnoses in the three-year period 

1999-2001 
 
TABLE 1: Characteristics of the study participants (n=758) at baseline by SCMs 
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Depression 

HR 
 

95% CI 
 

Sign. 

SMCs no 1.00 
  ** 

 
yes 3.19 1.45 6.98 

MMSE ≥ 24 1.00     

    < 24 3.42 1.02 11.44 

Age 60 - 74 1.00 
  

 

 
75 - 84 1.65 0.73 3.74 

 
85+ 0.99 0.23 4.45 

Sex  male 1.00     

    female 0.94 0.42 2.08 

Living without partner no 1.00 
  

  
yes 1.65 0.68 3.98 

Education < 8 years 1.00     

    > 8 years 1.11 0.47 2.58 

Home care no 1.00 
  * 

 
yes 2.48 1.10 5.63 

Comorbidity
1
 0 1.00 

  

  

 
1 0.85 0.20 3.75 

 
2 1.13 0.26 4.86 

  >2 3.41 1.00 11.58 
* significant at 5% level ** significant at 1% level *** significant 0.1% level 
1
 Charlson comorbidity index calculated on hospitalization diagnoses in the three-year period 1999-

2001 
TABLE 2: Individual assessment of the effect of the risk factors on development of a single depressive 
episode (F32-F32.9) 

ACCEPTED MANUSCRIPT



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

            

  
Hazard ratio 95% CI Sign. 

Model I 
     (n=745) 
        SMCs no 1.00 

  
** 

 
yes 3.19 1.45 6.98 

Model II 
     (n=740) 
        SMCs no 1.00 

  
** 

 
yes 3.12 1.42 6.88 

Model III 
     (n=685) 
        SMCs no 1.00 

  
* 

 
yes 2.59 1.12 6.01 

* significant at 5% level ** significant at 1% level *** significant 0.1% level 

Model I: unadjusted 
     Model II: adjusted for MMSE, age, sex, co-morbidity 

   Model III: adjusted for MMSE, age, sex, co-morbidity, living alone, education, home care 

TABLE 3: SMCs and the risk of a hospital-based diagnosis of a single depressive episode 
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Discussion 

 

To our knowledge this is the first prospective study of a general practice population that examines 

the relationship between SMCs and a future hospital-based diagnosis of depression. We found 

that among older general practice patients the presence of SMCs was associated with an increased 

risk of receiving a hospital-based diagnosis of a single depressive episode in all three multivariate 

models. We have to regard any of these models as exploratory since the models with few 

adjustment variables are possibly confounded and the models with many variables are possibly 

overfit. However, since the effect estimates of SMCs on depression are quite similar, we use the 

portfolio of models to conclude that SMCs have an independent effect on depression. 

Our result is in line with some previous studies [16–19], but not all [20–22]. However, a direct 

comparison with these studies is complicated by methodical differences. Most of the above-

mentioned studies were based on community dwellers and one on memory clinic patients; the 

studies used different definitions of SMCs and employed various psychometric tests to evaluate 

the participants’ depressive symptoms and they did not, as we did, use a hospital-based diagnosis 

of depression. 

The positive predictive value of SMCs for future depression was low in our study (0.07), whereas 

the negative predictive value was high (0.98). Thus, the clinical implication of the results is that 

SMCs should not substitute other relevant anamnestic information and should not be used as a 

screening tool for depression, but the presence of SMCs might contribute to the profile risk 

assessment of older patients. The absence of SMCs could be used as an indication for low risk of a 

subsequent depression. Even though the association between SMCs and depression was 

significant in our study, the fact that receiving a depression diagnosis was so uncommon in the 
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cohort suggests the need of more research into the area to further establish the prospective 

relationship between SMCs and depression. Preferably, such research should employ a method 

which enables the detection of all depressed individuals. 

Additionally, and in accordance with several other studies, we did not find significant cross-

sectional associations between SMCs and objective cognitive performance (MMSE)[27,47]. 

Because this study was planned as a GP population study it had some selection biases at baseline, 

which may decrease the generalizability of our results: Only elderly persons who consulted their 

GP were included, and they may have been more vulnerable than elderly persons in general. 

However, the sampling of the participants involved all patients of the targeted age group 

independent of reason for the visit and therefore reflects the normal general practice population.  

In the present study we used a single questionnaire item with a 5-point Likert scale to evaluate 

SMCs. This method demonstrates a simple and easy tool for the GP to use in a consultation. 

However, it does not give us information on, whether the patient was adjusting the response by 

comparing with former functioning or with the functioning of others, and it does not distinguish 

between short-term and long-term memory. Moreover, it does not assess for specific instances of 

forgetfulness. At the time of our data collection no agreed standard existed on the definition or 

determination of SMCs [48], thus our method had not been previously validated. Others have 

assessed SMCs by the use of several items [16,18,19,21] or also by a single item but with different 

wording [14,22,25]. The Subjective Cognitive Decline Initiative (SCD-I) working group was created 

in 2012 and suggested recommendations for a conceptual framework and research criteria for SCD 

in 2015 and 2017 [49,50] 

We excluded patients who had already received a hospital-based diagnosis of affective disorder 

during the last four years before baseline. However, we could not rule out the possibility that 
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some patients were previously depressed without being diagnosed. In order to limit this potential 

bias, we used a hospital-based diagnosis of a single depressive episode retrieved from the DPCRR 

as our main outcome. Only patients who had not previously, also anamnestically, and not 

exclusively diagnosed in hospital, met the criteria of a single depressive episode will get this 

diagnosis according to the diagnostic criteria in ICD-10 [11]. We therefore think that we have 

excluded patients with previous depressive episodes. Also, we could not rule out the possibility 

that some patients were depressed at baseline without being diagnosed. However, these patients 

would most likely have had a mild depression since the severe depressions are more often 

recognized by the GP and are referred to the hospital where they are diagnosed [51,52]. 

A previous validation study found the DPCRR to have high validity for use in register-based 

epidemiological studies about single depressive episodes [43]. According to that study, the validity 

of the diagnosis is highest for severe and moderate depression and decreases for mild depression. 

A potential limitation of our study is, that we included all subtypes of single depressive episodes.  

However, in Denmark, only few patients with mild depression are referred to hospitals from 

general practice. Another potential limitation of our study is that, in Denmark, the majority of 

patients with depression are not referred to psychiatric hospitals, as they are diagnosed by the GP 

or by private practice psychiatrists – if not left undiagnosed. Patients with depression treated in 

primary care, in specialist practice or by psychologists are not registered in the DPCRR. The GPs in 

Denmark function much like family physicians in the United States and are gatekeepers to the 

more specialized part of the healthcare system [53]. Accordingly, patients with severe depression 

are normally referred to a psychiatric hospital. The DPCRR also included patients treated in 

psychiatric outpatient clinics and psychiatric emergency units. Moreover, this method secured 

that we were able to follow all patients during the study period without any dropouts. 
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Alternatively, a traditional approach with specialist examination of patients at baseline and follow-

up could be used, but such a method would inevitably have led to an increased dropout rate.  

It would be interesting in future research to investigate the association between SMCs and the 

majority of patients with depression, who are diagnosed and treated entirely in general practice.  

 

 

 

 

Conclusions 

 

In conclusion, our findings suggest that in an older primary care population SMCs are associated 

with an increased risk of receiving a hospital-based diagnosis of a single depressive episode within 

a four-year follow-up period.  
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