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Background: With the outbreak of COVID-19, government measures including social distancing and restrictions of social contacts were imposed to slow the spread of the virus. Since older adults are at increased risk of severe disease, they were particularly affected by these restrictions. These may negatively affect mental health by loneliness and social isolation, which constitute risk factors for depressiveness. We aimed to analyse the impact of perceived restriction due to government measures on depressive symptoms and investigated stress as mediator in an at-risk-population in Germany.

Methods: Data were collected in April 2020 from the population of the AgeWell.de-study, including individuals with a Cardiovascular Risk Factors, Aging, and Incidence of Dementia (CAIDE) score ≥9, using the depression subscale of the Brief Symptom Inventory (BSI-18) and the Perceived Stress Scale (PSS-4). Feeling restricted due to COVID-19 government measures was surveyed with a standardized questionnaire. Stepwise multivariate regressions using zero-inflated negative binomial models were applied to analyse depressive symptoms, followed by a general structural equation model to assess stress as mediator. Analysis were controlled for sociodemographic factors as well as social support.

Results: We analysed data from 810 older adults (mean age = 69.9, SD = 5). Feeling restricted due to COVID-19 government measures was linked to increased depressiveness (b = 0.19; p < 0.001). The association was no longer significant when adding stress and covariates (b = 0.04; p = 0.43), while stress was linked to increased depressive symptoms (b = 0.22; p < 0.001). A final model confirms the assumption that the feeling of restriction is mediated by stress (total effect: b = 0.26; p < 0.001).

Conclusion: We found evidence that feeling restricted due to COVID-19 government measures is associated with higher levels of depressive symptoms in older adults at increased risk for dementia. The association is mediated by perceived stress. Furthermore, social support was significantly associated with less depressive symptoms. Thus, it is of high relevance to consider possible adverse effects of government measures related to COVID-19 on mental health of older people.

KEYWORDS
 COVID-19, government measures, depression, stress, older people, social support


1. Background

With the outbreak of the SARS-CoV-2-pandemic, the World Health Organisation (WHO) has declared a global health emergency in January 2020 (1). Measures have been taken worldwide to contain the virus and as of April 2020, a third of mankind was under quarantine (2). As the government measures implement factors that potentially lead to social isolation and loneliness, they have a particular role to play for mental health. Evidence suggests that social isolation is among the strongest risk factors for depression and anxiety, especially in older people (3, 4). However, since social isolation, loneliness and depressiveness count as risk factors for dementia according to Livingston et al. (5), there is an urgent need to address the risk of these factors due to government COVID-19 measures.

After the laboratory confirmation of the first case of COVID in Germany on 28 January 2020 (6), the German government imposed the first strict restrictions on 22 March 2020 (7). These included, among others, quarantine, social and physical distancing. According to the Oxford COVID-19 Government Response Tracker of the University of Oxford, the introduction of the policy measures in Germany meant a strong, sudden restriction. On a scale from 0 to 100, the index indicates how strict measures were at a given point in time, using nine factors such as restrictions on public life or contact restrictions (8). With the regulation of 22 March 2020 in Germany, the COVID-19 stringency index rose from 32.9 to 76.7 (9).

Thus far, a review of the psychological impact of the COVID-19 pandemic on older adults outlines 18 cross-sectional surveys. While some of these studies describe less psychologically distress in older people than in younger ones, it has been demonstrated that, nevertheless, older adults experienced more severe symptoms of depression, anxiety and stress as well as loneliness during the pandemic than previous (10). Several studies have confirmed an increase in depressive symptoms comparing pre-with post-pandemic data (11). Robb et al. (12) showed an increase in reported feelings of depression symptoms (12.8% reported feeling worse), especially for women (17.3% vs. 7.8% for men). Furthermore, an association between subjective loneliness and worsened components of depression was reported. Thyrian et al. only found a small psychological impact of the pandemic for older people living at home with cognitive impairment (13). A systematic review by Giebel et al. (14) further reported an increase of depression in people living with dementia.

A systematic review by Röhr et al. (2) found evidence for psychosocial consequences of restrictions due to previous coronavirus outbreaks. Overall results of the 13 included studies were elevated risks for depression, anxiety, stress, social isolation and loneliness. Comparing people under pandemic restrictions with people who are not subject to quarantine, Liu et al. (15) founds a fivefold increased chance of depressive symptoms even 3 years after the quarantine. While a large proportion of studies from previous pandemics focuses on health care workers, most studies investigating SARS-CoV-quarantine measures suffer from little information on sociodemographic and –economic factors, for example for over 65-year-olds (2). Evidence suggests, however, that older age increases the risk for adverse mental health outcomes in times of pandemic (16). Especially isolation and physical distancing through lockdowns are affecting both mental and physical health in older adults (17). Since depression is among the most common mental health conditions in older adults (18), indication of depressiveness among older adults play a pivotal role when investigating mental health outcomes of governmental measures during pandemics.

According to Cohen et al. (19), stressors and negative life events lead to an increased risk of mental illness through perceived stress. Stress as a result of social and physical isolation due to the COVID-19 pandemic has been demonstrated several times (20–22). A high association between stress and depression regarding the COVID-19 pandemic was found by Bridgland et al. (23) analysing stressful life experiences. The possible consequences of the measures described, such as loss of social contacts, loneliness and depressiveness, are considered as risk factors for dementia (5). Since, to our knowledge, little is known about the impact of the pandemic, respectively the government measures, on older adults at risk of dementia, this paper examines the relationship between the feeling of restrictions due to COVID-19-related government measures and depressive symptoms. We further aim to examine the role of perceived stress resulting from government restrictions and depressiveness in older adults at increased risk for dementia.



2. Methods


2.1. Design and data collection

The study sample was drawn from participants of the AgeWell.de-trial (24). AgeWell.de is a multi-centred, cluster-randomized, controlled prevention trial with the primary aim of counteracting cognitive decline in older general practitioner (GP) patients at increased risk for dementia, applying a multi-component intervention (24). Participants (60–77 years; n = 1,030) were recruited at five study sites across Germany (Leipzig, Greifswald, Halle, Kiel and Munich) between June 2018 and October 2019. The multi-centric design has been considered a viable strategy for enlisting participants from diverse urban and rural regions. Just over half of the sample (52%) was female. A detailed description of the study sample can be found elsewhere (25). Participants had increased dementia risk according to CAIDE (Cardiovascular Risk Factors, Aging, and Incidence of Dementia; (26))—dementia risk score (CAIDE ≥9 points). The risk score is composed, among others, of vascular or metabolic risk factors, but also other pre-existing diseases. The intervention consists of advice and motivation on the modification of lifestyle factors such as optimization of diet and increased physical and social activity (25). To assess participants’ personal situation and possible impacts of the pandemic on study participation and intervention conduct, mailed paper questionnaires were sent to all participants in April 2020. At that time, the first lockdown in Germany was in force (measures were enacted on March 22nd lasting 7 weeks).



2.2. Measures

Questions towards the personal situation during the pandemic, like perception of personal risk or support of the government measures were surveyed using newly developed standardized questions using a 5-point Likert scale (“totally disagree” to” totally agree”). Feeling restricted due to COVID-19 government measures was surveyed by: “I feel severely restricted by the government measures to slow the spread of the coronavirus.”

Depressive symptoms were assessed using the German adaptation of the Brief Symptom Inventory 18 (BSI-18; (27)). The BSI-18 captures mental stress within the last 7 days. Symptoms of somatisation, depressiveness and anxiety are each asked for by six questions. For the analysis of depressive symptoms, the corresponding six items were combined into one variable after excluding cases with missing values (Cronbach’s α = 0.83; (27, 28)).

The Perceived-Stress Scale-4 (PSS-4), consisting of four items referring to the experience of stressful situations within the last month was chosen to identify perceived stress (29). Two questions (item 2&3) are phrased positively and have been reversed by recoding. Accordingly, a higher level of the respective sum score suggests higher perceived stress (30). The intern consistency of the four items was Cronbach’s α = 0.599. Ingram et al. (31) discuss the low internal consistency using a confirmatory factor analysis and conclude that one item (item 2) leads to a problematic structure. According to the authors, the consistency of the items was checked with and without this problematic item. The original version, including item 2, however, led to higher consistency. Therefore, the original version was used in this study. Although there is no official cut-off, Warttig et al. (30) recommends comparing it with a normative value around six points.

To control for sociodemographic variables, data collected during the baseline interview were used. Age was measured in years and calculated using the difference between date of the baseline assessment and of completion of the add-on questionnaire. Education was operationalized into three categories according to Comparative Analysis of Social mobility in Industrial Nations (CASMIN)-scale using information on vocational and professional qualifications (32). Also, all analysis were controlled for gender, allocation to control (CG) or intervention group (IG) and household size. Finally, all models were controlled for social support, assessed using the Enriched Social Support Instrument (ESSI). The instrument consists of five questions, all of which focus on perceived emotional social support (33). The five items were combined into one variable (Cronbach’s α = 0.88) with higher scores indicating higher social support.



2.3. Statistical analysis

In a first step, descriptive analysis were carried out. In addition to first results and a broad overview of the data, this provides indications of the assumption for the following multivariable analysis. Depressive symptoms were assumed to increase if a person felt restricted due to COVID-19 government measures. To analyse this association, several multivariate models were calculated.

Depressive symptoms, treated as a dependent variable for all models, shows zero inflation, i.e., a high proportion of participants reported no symptoms at all. This requires special consideration, which is why zero-inflated negative binomial regression method (ZINB) was used. ZINB treats cases that have a high level of zero differently than non-zero observations. Since no normal distribution is assumed, there is no bias caused by the zero inflation (34). Besides, over-dispersion can be resolved and ZINB has been recommended for investigations of mental health like depressive symptoms and respective influencing factors (35).

A hierarchical model was calculated to analyse the association between feeling restricted on depressive symptoms adding perceived stress in a second and covariates in a third model. Based on the assumption that stress may mediate the association between the feeling of restriction and depressiveness, a fourth model was calculated as single-mediator model to investigate stress as a mediator according to MacKinnon et al. (36). We used a generalized structural equation model for the fourth model, as it allows both the modelling of a mediator effect and zero inflation which was considered using constant dispersion.

For the correct interpretation of the ZINB models, incidence-rate ration (IRR) were calculated additionally (StataCorp 2019: 2822). Significance levels were set at the 5% level for all analysis. Besides, analysis were calculated using robust standard errors. Data management and analysis were performed using STATA, Version 16 (StataCorp, College Station, TX, United States).




3. Results


3.1. Sample characteristics

Participant characteristics are presented in Table 1. A total of 810 respondents were included for the analysis. The mean age was 69.93 (SD: 4.99) years, while 51.23% of the sample were female. 22.60% agreed or totally agreed to the statement, that they feel restricted due to the COVID-19 government measures. The majority stated that they feel partly (37.41%) restricted or rather/strongly disagreed to the statement of feeling restricted (40.00%). A high level of the value 0 was conspicuous for the severity of depressiveness (Figure 1). Within a rangelow-high (0–20), the mean value was x = 1.66 (SD = 2.63). The mean value of the severity of depressiveness is 1.65 (SD: 2.64) with a high level of zero reported symptoms (49.01%, n = 397). Perceived stress has a mean score of 5.17 (Figure 1), whereby 69.88% have a score below the recommended reference value of six points (30).



TABLE 1 Characteristics of participants (n = 810).
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FIGURE 1
 Distribution of depressive symptoms (n = 875) and perceived stress (n = 881) of the participants.




3.2. Feeling restricted due to COVID-19 measures and depressiveness

Regression results of the impact of feeling restricted due to COVID-19 government measures on depressive symptoms are shown in Table 2. With successive increase in the feeling of restriction, a significant positive increase in depressive symptoms was recorded in model 1 (ß = 0.194; p < 0.001). A high correlation was found for the inflate group, i.e., participants reporting zero depressive symptoms. The negative association indicates, that with increasing feeling of restriction, the odds of a person to report zero depressive symptoms would decrease dramatically (ß = −11.927; p < 0.001).



TABLE 2 The effect of the feeling of restriction on depressive symptoms using multiple zero-inflated-negative binomial regression models (model 1–3) and the mediating role of perceived stress using a generalized structural equation model (model 4).
[image: Table2]

When adding perceived stress, the association between feeling of restriction and depressive symptoms disappears, while there is a significant correlation between perceived stress and depressiveness (model 2; ß = 0.223; p < 0.001). For the group of participants with zero reported depressive symptoms, there is a negative, significant association with perceived stress (ß = −0.133; p < 0.001). Together, these results show that with increasing perceived stress, the odds of a person to report depressive symptoms increases by an IRR of 1.25, while the odds to report zero depressive symptoms decrease by an IRR of 0.88.

Finally, covariates were added to control for relevant factors in model 3. As in model 2, perceived stress was positively associated with depressive symptoms (ß = 0.221; p < 0.001), while no association was detected with feeling restricted. Perceived stress was no longer significant in the inflate group, i.e., participants reporting zero depressive symptoms. Furthermore, social support was negatively associated with depressive symptoms (ß = −0.035; p < 0.001) and positively associated with reporting zero depressive symptoms (ß = 0.329; p < 0.001). A positive association between the allocation to the intervention group and depressive symptoms was observed (ß = 0.217; p < 0.001), while there was also a positive association between intervention group allocation and reporting zero depressive symptoms.

A closer look at the Akaike information criterion (37) shows that model 3 fits the data best compared to the preceding models.



3.3. The mediating role of stress

Our study assumed a mediating effect of stress on the relation between feelings of restriction and depressive symptoms. The results indicate a full mediation of the hypothesized effect (Table 2; model 4). We observed a positive, significant association between perceived stress and depressive symptoms (b = 0.222; p < 0.001), while there is no association between feelings of restriction and depressive symptoms (b = 0.072; p = 0.06). Furthermore, an association between the feeling of restriction and perceived stress was observed (ß = 0.394; p < 0.001). The total effect of feeling restricted due to COVID-19 government measures and perceived stress on depressive symptoms is ß = 0.295 (p < 0.001). Moreover, there were significant correlations between household size and depressive symptoms (ß = −0.219; p < 0.001) and social support and depressive symptoms (ß = −0.062; p < 0.001).

Since the mediating effect of stress can be measured only in participants reporting a non-zero level of depressive symptoms, no results of the GSEM are reported for the inflate group.




4. Discussion

In the current study, we aimed to analyse the association between the feelings of restriction due to COVID-19 government measures and depressive symptoms in a sample of older adults at increased risk for dementia in Germany. We further investigated the effect of stress and, lastly, the role of stress as mediator between feelings of restriction due to COVID-19 government measures and depressive symptoms.

In our study, about a half of the participants reported some level of depressive symptoms. Other studies found somewhat lower levels of depressiveness. Petrowski et al. report a mean of the depression subscale of 1.56(SD = 2.9) for people between 65 and 69 years prior to the pandemic situation (38). Gerhards et al. (39) report a mean value of 1.36(SD = 0.44) in a representative sample of older people from Germany, whereby the data were collected during the first lockdown, covering the same timespan as our data. An increase during the outbreak of COVID-19 has been reported in many studies, Bueno-Notivol et al. (40) report even a seven-time higher prevalence of depressiveness (3.44% vs. 25%) in a meta-analysis including 12 studies compared with prevalence of depressiveness in 2017.

We found a significant association between the feelings of restriction due to COVID-19 government measures and depressive symptoms. The association persists even when controlling for covariates (sociodemographic characteristics, household size, social support and belonging to intervention group; results not shown). These results are in line with other investigations analysing depressiveness during COVID-19 (10, 11, 40–44). While most studies analysing depressiveness during pandemic situations solely focus on impacts of the pandemic itself, to our knowledge, only few investigations concentrated on the government measures and their respective impact on mental health (45, 46). As outlined above, focussing on pandemic-related restrictions is important due to the aspect of involuntary social isolation (47). Further, it is important to take a closer look on subjective feelings linked to the respective measures since they are of particular importance for the relationship between social isolation and mental health (48). The results of this study underline the importance of the risk of depressiveness due to the COVID-19 restrictions, especially against the background that, according to Livingston et al. (5), depressiveness constitutes a risk factor for dementia.

In several multi-variable regression models, we found that feelings of restriction due to COVID-19 government measures are associated with increased depressiveness, but only if perceived stress is not accounted for. Perceived stress itself was independently associated with higher levels of depressive symptoms, rendering the positive association with feelings of restriction insignificant. This is in agreement with overwhelming evidence that stress is closely associated with depressive symptoms (49–52), especially during pandemic periods (53–56). Nevertheless, most of the studies relating stress and depression during pandemic situations refer to populations like students or health care workers. Our results add to the evidence that a strong association of perceived stress related to COVID-induced restrictions with depression poses a substantial health burden especially in older people.

We further found that the association of feeling restricted by governmental measures and depressive symptoms was fully mediated by perceived stress. This result is in line with another study reporting stress due to restrictions (45). A possible explanation for the association between the feeling of restricted and stress might be a strong correlation between stress and loneliness in our data that is in line with other studies (57, 58).

Social support was negatively associated with depressive symptoms in our study, and positively associated with the absence of depressive symptoms, respectively. Although the result is in line with previous findings (59–61), it is of interest to the context of pandemic situation and government restrictions. As Liu et al. (62) reports, social support can mediate the relation between loneliness and depressive symptoms in older adults, which highlights the importance of social support. In exceptional situations, such as in pandemic periods, the social environment is considered to be a protective factor for mental health (63, 64). Accordingly, as an indicator of social environment, household size was negatively associated with depressive symptoms in our analysis (model 4).

Belonging to the intervention group of the AgeWell.de-trial was associated with higher levels of depressive symptoms. Since baseline interviews were conducted between June 2018 and October 2019, intervention duration varied considerably between participants at the time of data collection (April 2020). Accordingly, the observed association of group allocation and depressive symptoms cannot be interpreted as a causal intervention effect at the given point in time. Analysis of intervention effects on depressive symptomatology at follow-up are currently pending. However, a significant difference was found between participants who dropped out between the baseline interview and distribution of the add-on questionnaire. The mean value of depressive symptoms was significantly higher in control group-participants who dropped out of the study than among intervention group dropouts (mean IG: n = 32, ß = 1.21 vs. CG: n = 32; ß = 2.34; p = 0.034; see Supplementary Figure S1).



5. Limitation and strengths of the study

Being limited to cross-sectional data, this study cannot make conclusions about changes in depressive symptoms from pre-pandemic due to the restrictions. It is therefore not possible to make causal interpretations regarding the association of governmental restrictions to contain the spread of COVID-19 and depressive symptoms. In addition, it must be stressed that at the time of the data collection, the government measures had only been in effect for a few weeks. Based on the results of this study, it would be relevant to examine the extent to which stress and depressiveness and their respective association may have increased further with time. Persistent states of unusual situations or negative life events are particularly relevant to the relationship between stress and depression, since the length and severity of circumstances matters (49). Furthermore, the sensitivity analysis revealed that participants with higher levels of baseline depressiveness were less likely to complete the add-on questionnaire for the COVID survey (p = 0.026).

Since the sample of this investigation is characterised by increased risk of dementia due to the CAIDE-score, our sample may demonstrate a higher prevalence of pre-existing disease. With a generalization to the general population is therefore only possible to a limited extent. Notwithstanding these limitations, the study suggests results for older primary care patients as a relevant group.

Finally, it must be stressed that this study focused on depressive symptoms. Investigating depressive symptoms in older adults is of particular importance due to the high prevalence and comorbidity. Nevertheless, an issue that was not addressed in this study was the effect of restrictions due to COVID-19 government measures on other mental health outcomes. It would be of interest, to further investigate anxiety, somatisation or other mental health outcomes as an outcome of pandemic restrictions.



6. Conclusion

This study set out to analyse the effect of feeling restricted due to government measures to slow the spread of COVID-19 on depressive symptoms in a sample of older adults at risk for dementia in Germany. The second aim of this study was to further investigate the effect of stress on the respective association. Our findings support the need of a general discussion of effects of government measures during pandemics on mental health of older adults. Restrictions protect the health of people and prevent deaths, but they also harbours risk of loneliness, lack of social support, increasing stress and finally higher depressive symptoms. With regard to comorbidity with other relevant diseases, such as dementia, these risks are of particular importance for older adults. The relevance of social support is clearly supported by the current findings, whereby adequate risk communication and mental health recommendations could be reasonable approaches to tackle feelings of restriction and perceived stress and thereby reduce the risk for depressive symptoms.
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