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Introduction

High levels of depression and low sense of control have been reported during the COVID-19 pandemic. The removal of typical freedoms through public health restrictions may have played an important role. The aim of this review was to examine data collected during the pandemic and (1) estimate the strength of the association between sense of control and depression, (2) examine whether the different types of control measures affected the strength of the association, and (3) whether this changed as a function of pandemic indicators.





Methods

We conducted a systematic review and meta-analysis of studies published in English between December 2019 and November 2022. A total of 993 articles were identified, of which 20 were included in the review and 16 in the meta-analysis after conducting a quality assessment using the standard NIH tool.





Results

The control–depression association gave a bias-independent pooled effect size of r = .41, and grew stronger over the 130 weeks covered by this review but did not change as a function of local COVID incidence rates. Subgroup analyses showed that external and overall control were more strongly related to depression than internal control.





Discussion

These findings emphasize that external factors are important to the sense of control and the importance of preserving the sense of control in situations where the removal of personal freedoms is necessary, such as public health emergencies.





Keywords: public health restrictions, mental health, depression, sense of control, COVID, pandemic (COVID19)




1 Introduction

Sense of control is an important correlate of depression, with a lower sense of control predicting higher levels of depression (1–3). Low-control situations tend to induce cognitive, affective and behavioral changes that can result in depression (4). Given the removal of personal freedom during the COVID-19 pandemic, higher levels of depression are not unexpected (5). Therefore, the key aim of this study was to estimate the size of the association between sense of control and depression using data collected during the pandemic and to determine whether the type of control measured is a factor. A further key prediction tested is whether the strength of the control–depression association would change while the pandemic and as a function of pandemic indicators, such as incidence rates. This is because the sense of control would be predicted to change along with uncontrollable external factors, such as case numbers and changes in the levels of restrictions imposed by authorities. This review examined these questions.



1.1 Background

A large body of work has examined the sense of control and depression in the normal population, e.g (3)., and also in situations that might be considered uncontrollable, such as the case of aging populations (6), people with cancer (7), chronic illness (8), and life changing injuries (9). In all these examples, the relationship between sense of control and depression is evident and significant. People with a low sense of control tend to have higher levels of depression. Moreover, maintaining a sense of control, even if the overall outcome itself is uncontrollable, is key to coping with challenging situation (10).

It is important to note that different aspects of the sense of control have been studied. For example, Lachman and Weaver (3), like others, e.g (11)., distinguished between internally focussed control, sometimes labeled ‘mastery,’ which refers personal effectiveness in getting things done; and externally focussed control, labeled ‘perceived constraints,’ which refers to the external obstacles and factors external to the person which prevent them from reaching their goals. Interestingly, Lachman and Weaver (3) found that the relationship between externally focused control and depression (r range = |.24| to |.48|) was stronger than that between internally focused control and depression (r range = |.19| to |.27|). Similarly, Infurna and Mayer (12) noted that external control was more strongly related to mental health than internal control (13). Given the focus here on restrictions during the pandemic, we would expect that the lack of control with an external focus, such as the perception of large external obstacles blocking goals, would have a stronger predictive value in relation to depression than internal control during this time frame.

Therefore, the question to be answered here is whether the data collected by many researchers on mental health during the pandemic are consistent with this hypothesis. There is evidence of higher levels of depression. For example, a recent meta-analysis reported pre-COVID rates of 8.7% [95% Confidence Limits, CL: 6.2%, 11.5%], which increased to 18.3% during COVID [95% CL 13.5%–24.3%] in data collected up to July 2020 (14). Another meta-analysis (5) showed that depression levels were seven times higher than normal levels. Similarly data from the European COVID Survey, collected in November 2020 and April 2021, showed that the prevalence of ‘probable depression’ was very high at 26% (15). These studies, therefore, demonstrate sharp increases in depression levels during the pandemic, which is consistent with our predictions.

Furthermore, evidence also supports the suggestion that changes in the sense of control as a function of restrictions may have played a role in worsening depression. For example, several studies have shown that sense of control mediated or moderated distress during lockdown (16–18). For example, Gan et al. (18) found that, in China, the two-month impact of province-wide lockdown on psychological distress was moderated by personal control, such that the negative impact was greater in those with lower personal control. Senan et al. (19) found that a greater number of public health restrictions that were perceived as distressful predicted higher depression levels, but this effect was reduced when people had a stronger sense of control. Taken together, these studies provide evidence of a link between people’s subjective experience of the pandemic and their mental health, such that those with a lower sense of control fared worse in terms of higher levels of depression.

Current studies have several limitations in relation to the questions addressed in this study. For example, there is little evidence linking patterns of control and depression to external indicators of pandemic progression and severity, although there is evidence that distress levels change over the over the first few months. Gan et al.’s (18) study compared distress in lockdown and personal quarantine participants in China at two weeks and two months into the pandemic. Fancourt et al. (20) examined depression over the first 20 weeks of the lockdown in the United Kingdom and reported that initial increases in depression were alleviated over that time frame. We have not identified any other studies thus far that link psychological patterns to objective pandemic indicators, or directly examine the nature and changes in the sense of control and depression association. Given the speed at which data on mental health were collected and published during the pandemic, a systematic review is justified. In addition, the availability of open data on pandemic indicators makes it possible to examine mental health data alongside these indicators.

Thus, the aims of this study were to estimate the size of the association between sense of control and depression during the covid pandemic, identify the salient features of the same association, and check whether the effect size for the depression control association changes as a function of pandemic indicators, such as the local incidence rates of covid and the duration of the pandemic. To address these aims, we carried out a systematic review and meta-analysis with all the details described below.





2 Methods

The reporting of this systematic review and meta-analysis was guided by the 2020 PRISMA statement (21).



2.1 Search strategy

Web of Science, SCOPUS, Embase, PubMed, PsycInfo, CINAHL complete, and EBSCO academic search complete databases were searched using the following keywords: ((covid) OR (covid-19) OR (pandemic) OR (SARS) OR (corona)) AND ((sense of control) OR (perception of control) OR (perceived control)) AND ((depression) OR (depressed) OR (depressive)) in titles, abstracts, and keywords in each database. The authors chose these search terms to address the research questions specified above. Figure 1 shows a flow diagram of the search and selection processes. All papers identified in the searches were imported into Covidence software (23), which automatically removed duplicates. One author (YH) screened the titles and abstracts, while two authors (YH and RM) independently screened the full-text articles. The Covidence platform records agreements, disagreements, and resolutions between the reviewers.




Figure 1 | PRISMA flowchart (22) describing the identification and selection of studies for inclusion in the review. *Full article was not available.






2.2 Selection criteria

Studies were eligible for inclusion in this review if they reported the results of empirical investigations using quantitative measures of sense of control and depression, with the relationship between the two variables studied. The inclusion criteria were peer-reviewed journal articles ‘published in English’ after and including December 2019 and up until the final search date of 7 November 2022.

On the other hand, papers were excluded if they did not focus on sense of control, perception of control, or personal control, which are constructs that describe people’s views of themselves in relation to the environment. An example of an exclusion would be a study focusing on locus of control, which is considered to be a general orientation (24) or coping style (25), although it can be malleable to change (26). Studies were also excluded if they did not measure symptoms of depression or examine the relationship between sense of control and depression.




2.3 Quality assessment

The quality of studies was assessed using the National Heart, Lung, and Blood Institute of the National Institutes of Health (NIH) quality assessment tool for observational, cohort, and cross-sectional studies (27). This tool includes 14 criteria or questions that should be addressed; for example, “Was the research question or objective in this paper clearly stated?,” with outcomes being ‘yes,’ ‘no,’ or ‘other’ (including ‘cannot determine,’ ‘not applicable,’ ‘not reported’). In cases where an ‘not applicable’ outcome is not relevant to the quality rating, it does not count negatively to the rating. The evaluation was conducted independently by two of the authors (YH and RM), with any areas of initial disagreement discussed and a consensus reached. Initial inspection of quality evaluations indicated that bias was introduced into most studies due to low participant-to-population ratios (Q3, 19/20 studies) and use of cross-sectional designs (Qs 6, 7, and 10, 16/20 studies). More risky, in relation to the aims of the current review, were quality criteria related to the measurement of the predictor and outcome variables (Q9, sense of control, Q11, depression). Four studies used unusual measures of sense of control and one study used an unusual measure of depression. Other studies have used standard and well validated measurement tools. We weighted the predictor and outcome variable criteria most highly in our evaluation, as assessing the association between them was the key aim of the review, and unusual measurements would be predicted to introduce significant bias. Therefore, a weight of −2 was applied if there was non-compliance with criteria 9 and 11, with weight = −1 given to non-compliance with all other criteria. We then reviewed the overall scores and used them to inform but not to determine our overall evaluation. The classification process concluded with k = 3 studies classified at ‘good,’ k = 13 as ‘fair,’ and k = 4 as ‘poor.’ Note that studies classified as poor were classified as such in relation to the specific questions addressed in this review, which were not necessarily the focus of the original studies. Thus, our quality evaluation should not be interpreted as a general evaluation of the quality of these studies. The results of this quality assessment are presented in Table 1. The implications of the quality evaluation are described in the Results section.


Table 1 | Quality assessment of studies included in the review using NIH guidelines for observational cohort and cross-sectional studies.






2.4 Data acquisition and coding

Data were extracted from each paper either through Supplementary Information or raw data supplied by the authors. These data included the effect and sample sizes, as well as the start and end dates of data collection. Overall, 38 effect sizes were derived from 20 manuscripts. In addition, data on global 14-day incidence rates per 100,000 COVID-19 cases per country during the pandemic were retrieved from the European Centre for Disease Prevention and Control (46). These data were reported weekly throughout the pandemic, with week 1 representing the first week of January 2020. The dataset ceased to be updated on 1 November 2022.

The ECDC data were matched to the data collection time frame of the retrieved studies per week, from weeks 1 to 128 (where weeks 53 to 104 represent 2021). Where mental health data collection commenced prior to 1 January 2020, or the ECDC reported NA in relation to cases, 0 cases were assumed. Data collection weeks prior to 2020 were given negative values (i.e., −1, −2, etc.) for these analyses.

Given our aim to analyze mental health data alongside COVID data and the time frame of the pandemic for a given location, where data for multiple countries were summarized in the publication, these data are reported here per country, where sample size per country permitted. We also included the continent classification obtained from the ECDC data in the analysis. Where necessary, the corresponding authors were contacted to clarify the data collection time windows and locations, and in some cases, to obtain the raw data so that the relevant values could be recalculated. Values were calculated from the raw data supplied to us, as indicated in the data summary.




2.5 Target variables

The main target variable was the absolute value of the effect size r derived from the simple correlation between sense of control and depression. Where mean differences were available, Cohen’s d was calculated and converted to r. If β values were provided from multiple regression analyses, the simple r value was used if reported, obtained from Supplementary Data, or recalculated from the raw data; otherwise, the β was converted to r. The standard error of r and weight of each case were calculated for each of the 38 effect sizes found in the 20 included articles. The r values were then transformed using Fisher’s r-to-Z transformation, (ESZ). All statistical analyses were performed using ESZ as the target variable.

The key predictor variables in the data set were data collection start week, study duration, COVID incidence rates during start week and end week (indices of pandemic severity), study continent, and type of control (categorized as “internal” referring to mastery or the ‘I’ focussed control, “external” referring to external constraints or external forces which affect the individual’s control, or “overall” control, and a general measure which encompasses both of these factors and other aspects of control.




2.6 Analyses

The meta-analyses were conducted using the RStudio (Version 2022.12.0 + 353). The Metafor package (47) was used to conduct three-level meta-analyses so that multiple effect sizes from each study could be used where available, thus accounting for measure dependence by nesting each measurement within the study. Nested three- and two-level models were examined, with the nested model providing a better fit, AIC and BICNested <AIC and BIC2 level, the likelihood ratio test was significant (χ2 = 32.91, p <.00001). Therefore, nested models were used in this study. Meta-analyses were conducted on Fisher z transformed r-values to avoid bias.





3 Results



3.1 Study characteristics

The search identified 1,732 manuscripts, of which 739 were duplicates. The remaining 993 titles and abstracts were screened using 75 full-text articles that were assessed for eligibility. After applying the exclusion criteria, 20 manuscripts remained with a total of 27,685 participants. The countries covered were Asia (India, China, Korea, Malaysia, Japan), the Middle East (Egypt, Israel, Saudi Arabia), Americas (Brazil, USA, Canada), Europe (Croatia, Finland, France, Greece, Germany, Ireland, Italy, Portugal, Spain, UK), and Australia.

All 20 studies reviewed used a cross-sectional survey design approach. Of these, two were longitudinal variables measured at multiple time points. Two other studies compared data collected prior to the pandemic with data collected to determine if the levels of sense of control and depression changed. The remaining 16 studies examined data collected during a specified timeframe of survey distribution, which varied in duration from one to 49 weeks, with a median data collection time window of 4 weeks (M = 8.38, SE = 1.83). Further information is provided in Table 2, including measures of depression and controls used, the size and nature of samples, the location and timing of the study, and key findings.


Table 2 | Characteristics and findings for all 20 studies included in the review.



All studies, except one (45), reported a significant relationship between sense of control and depression. When comparisons were reported between data collected prior to and during the pandemic, depression levels were higher and sense of control levels were lower in 2017 than in 202 (31), and those studies that compared depression levels at several points during the pandemic reported that levels decreased over time (33, 37).




3.2 Quantitative analyses

A summary of these data is presented in Table 3. The effect sizes varied from r = .006 to.57. Of the 20 studies, 14 studies reported simple correlations, and five reported other effect size values or descriptive statistics, which were converted to r and then Fishers z transformed. The authors of one study provided raw data, and the simple correlation between depression and one of the control items was re-calculated by the current authors. Overall, 38 effect sizes were obtained.


Table 3 | Summary findings and data details.



We wanted to check whether studies classified as ‘poor’ should be included in further quantitative analyses. Three-level meta-analysis models were fitted which estimated the overall ESZ across all effect sizes or only across those derived from studies classified as ‘fair’ or ‘good.’ Quality classification was included in each model as a categorical moderator. With all studies included in the model, the effect of quality approached reliability (QM(2) = 5.66, p = .0591). However, with k = 4 ‘poor’ studies removed from the model, quality did not have a reliable effect, QM(1) = 1.16, p = .2823. Therefore, we conducted the remaining analyses with only 16 studies that were categorized as fair or good with 24 nested observations. We were able to use this data to answer the three questions posed below.




Q1. What was the pooled size of the association between sense of control and depression during the covid pandemic?

The overall results are shown as a forest plot in Figure 2. The pooled effect size was significant, ESZ = .44 [95% CL:.36,.52], Z = 10.40, p <.0001, with significant heterogeneity, QE (23) = 798.90, p < .001. This ESZ converts to r = .41, which is a medium to large effect size, using Cohen’s (48) conventions.




Figure 2 | Forest plot showing the ESZ and pooled ESZ for the relationship between sense of control and depression. NB: 95% confidence limits are shown in square brackets.







Q2. What are the salient features of sense of control and depression association during the pandemic?

We fitted a three-level meta-analysis model that included moderator control type (3: internal, overall, and external). The results showed that I2Level 3 = 46.86% of the total variation can be attributed to between-cluster, and I2Level 2 = 47.57% to within-cluster heterogeneity, and that there was significant residual heterogeneity in the model (QE(21) = 569.93, p <.0001). The omnibus test of the control type was significant, F(2, 21) = 4.1465, p = 0.0304. The strongest association between control and depression was based on measuring ‘external’ control, estimate = .60 (se = .0867), t(21) = 6.89, p <.0001, with the association between ‘overall control’ and depression being weaker but not significantly so, estimate = .49 (se = .1103), t(21) = .94, p = .3591, and internal control having the weakest association with depression, estimate = .35 (se = .0905), and this was a significant difference, t(21)=2.68, p = .0141. The forest plot in Figure 3 shows the ESZ ordered per control-type variable.




Figure 3 | Forest plot showing the observed and fitted values of ESZ as a function of control type (internal, overall, and external). NB. Black symbols = observed values, gray diamonds = fitted values.







Q3. Does the effect size change as a function of pandemic indicators?

We fitted a three-level meta-analysis model, which included continuous moderators, start week, study duration, start week incidence (end week incidence was not included in the model due to the very high correlation with start week incidence r = .98) and the categorical moderator, continent (of data collection). The results showed that I2Level 3 = 48.63% of the total variation can be attributed to between-cluster heterogeneity, and I2Level 2 = 48.58% to within-cluster heterogeneity. There was significant residual heterogeneity in the model, QE(20) = 607.94, p <.0001 The omnibus test of the moderators was significant, F(4, 20) = 13.93, p <0.0001. Only one pandemic indicator was a significant predictor of effect size; the start week was positively related to effect size, estimate = .006, se = .0017, t (21) = 3.65, p = .0016. Study duration (p = .60), start week incidence (p = .54), and continent, (p = .12), were not predictive of the effect size. This shows that, as the pandemic progressed over the roughly two-year time frame of these data collections, the association between sense of control and depression was stronger (see Figure 4).




Figure 4 | Relationship between start week and ESZ. Gray shading indicates the confidence limits of the model.








4 Discussion

The results of this systematic review and meta-analysis show that most studies (80%) that were conducted very rapidly during the pandemic, measuring sense of control and depression, were of fair or good quality. The key biasing factors identified were primarily related to the aims of this review and the measurement of our variables of interest, as opposed to the aims of the original studies. This review showed that the relationship between sense of control and depression during the pandemic was medium to large. The meta-analysis further indicated that this was strongest for external and overall controls and weakest for internal controls. Finally, the only pandemic indicator that was predictive of the control–depression relationship was the study start week, showing that as the pandemic progressed from 2020 to mid-2022, the relationship between control and depression became stronger. We discuss these findings in relation to the previous evidence and the limitations of this study.

We predicted that the relationship between a sense of control and depression would be strong during the time frame of the pandemic. Consistent with this, the pooled estimate of the correlation was r = .41. We also observed that external control and overall control explained more variance in depression (external control r = .48–.68; overall control r = .29–.57) than internal control (internal control, r = .03–.54). Again, this finding is consistent with our predictions, although it does not tell us whether the observed pattern is significantly different from that of pre-pandemic studies. For example, Lachman and Weaver (3) reported that the results of several large-sample studies showed that the relationship between control and depression varied similarly (r external|constraints = |.24| to |.48|; r internal |mastery = |.19| to |.27|).

On the basis of similar findings, we agree with Infurna and Mayer (12), who argued that internal and external controls, although related, are distinct constructs and should be analyzed separately. This review, and many other examinations of the measurement of the sense of control, emphasize that there is considerable variation in the manner in which this important construct is conceptualized and measured across studies (11), for example (49), and whether control is decomposed into its constituent parts as evidence suggests it should be (12). Consistent with this view, the quality evaluation showed that the measurement of key variables, such as control, introduced significant bias into the review, and we therefore excluded four papers from quantitative analysis for this reason. Moreover, it was not possible to categorize all effect sizes included in the review as reflecting internal or external control measurements, rather some we categorized as ‘overall control.’ In our view, the use of amalgamated overall control measures is limited because it is clear that external control, related to an individual’s perception of the external barriers and restrictions they face, is more strongly related to mental and physical health (3).

A key contribution of the current work is to show, for the first time, that the relationship between control and depression changed over the course of the pandemic from weeks −3 to 130. The relationship grew stronger, indicating that control explained more of the variance in depression over time. Note that this evidence does not speak to absolute levels of depression or control, and how they vary during the pandemic. This is important, as evidence is equivocal on whether increases in depression, observed in the first wave of the pandemic, alleviated (20), continued to accumulate (50), and which groups were most vulnerable (51). Irrespective of this, there are several possible explanations for the growing relationship reported here. First, in the context of high depression levels among those who may not have typically experienced depression symptoms (5), the strength of the sense of control as an explanatory factor grew over the course of the pandemic. This may indicate that the loss of control during the pandemic resulted in this vulnerability. Second, the dynamic nature of the pandemic, involving repeated waves of the virus, lockdowns being imposed, lifted and reimposed, and requirements to be vaccinated, may have cumulatively eroded many people’s sense of control over their lives, particularly in relation to the salience of external obstacles. These findings are consistent with this explanation.

An alternative explanation for the ‘pandemic effect’ that must be considered is that effect sizes vary over time in a manner unrelated to the pandemic. In other words, it might be a mere coincidence that the time variable (study start week) occurred during the pandemic, and the effect sizes would have changed irrespective of this. Evidence for the alternative explanation is that no other pandemic indicators (covid incidence, continent) tested in this review predicted effect size, and that sense of control changes over time based on mini trends/or changes over the lifespan (6). Another challenge relates to the directionality of the relationship between control and depression. It is unclear from the data reported here whether sense of control is part of the causal pathway to depression or vice versa. Stimpson (52) reported that the relationship between changes in depression and control, from before to and 60-days after a flood disaster, had a reciprocal relationship, such that changes in the sense of control acted like a feedback loop influencing the depression caused by the flood. According to Stimpson, it was the flood experience that caused depression, rather than changes in the sense of control. Irrespective, all this evidence is consistent with the widely held view that the sense of control is important in determining responses to an environment that is constantly changing, whether it is due to floods, a pandemic, or other factors.

Our detailed quality assessment of the studies included in this review emphasized the importance of the measures used in studies as a distinguishing feature between those categorized as poor and fair to good. This meant that four studies and 14 effect sizes were excluded, reducing the noise in the data and reducing the power of our analyses. In addition, many of the effect sizes (11 of 24, 46%) were based on data collected before pandemic week 26 (6 months), so the latter part of the pandemic or after the pandemic is under-researched, and the post-pandemic effects are still unknown. A related point refers to another bias identified in the quality assessment: over-reliance on cross-sectional studies. As Mirowsky (6) described, inferring longitudinal trends from cross-sectional data is fraught with potential misinterpretation. Regarding both points—data mainly derived from early in the pandemic and the reliance on cross-sectional data—long-duration longitudinal studies can reveal distinct and informative trends. For example, one study based in the UK reported that depression decreased from the date of the first lockdown to 20 weeks afterwards (20). Longitudinal data from a nationally representative sample in Denmark showed initial improvements in mental health during the first lockdown; however, mental health deteriorated as the pandemic progressed (50). This contrast demonstrates the need for caution when interpreting time-based trends, as in the current review.




5 Conclusion

The general consensus is that a pandemic has a negative impact on mental health (53, 54). This review confirms that changes in sense of control, particularly the perception of external constraints, played an increasingly large role in depression severity as the pandemic progressed. Future research should measure the components of sense of control to better inform interventions. At the policy level, the clinical implication is that public health restrictions should be designed to provide as much autonomy as possible, preserve people’s feelings of control, and protect their mental health. Good quality longitudinal studies are also important, as the jury is still out regarding the long-term recovery from pandemic-induced mental health deterioration and the long-term effects of the pandemic.
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