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Abstract 

Background: Sense of coherence (SOC) is an important protective factor for carer well-being but 

research to date remains cross-sectional, focusing primarily on the direct effects of SOC on carers’ 

mental health. The study’s aim was to investigate the mediating role of SOC in the longitudinal 

relationship between caregiver strain and carers’ psychological health, and its stability over time.      

Methods: Prospective longitudinal study conducted in Jaén (Spain) with a probabilistic sample of 

132 carers of older people, with data collected at baseline and at one-year follow-up. We measured 

SOC, caregiver strain, anxiety and depressive symptoms, and several care recipient characteristics 

and intensity of care provided. We used multiple linear regression modelling and the Sobel test to 

analyse mediation effects. 

Results: SOC was significantly negatively longitudinally associated with both anxiety (β= -0.38, 

p= 0.001) and depressive symptoms (β= -0.28, p= 0.023), after controlling for several confounders. 

SOC mediated both the relationship between caregiver strain and anxiety and caregiver strain and 

depressive symptoms (Sobel test; p< 0.001 for anxiety and p< 0.001 for depressive symptoms). 

Differences between baseline and one-year follow-up SOC scores were not statistically significant 

(p= 0.617). 

Conclusions: SOC appears to buffer the impact of caregiver strain on symptoms of depression 

and anxiety in informal carers of older people. Our data showed that SOC is an important 

psychological resource for carers that remained relatively stable under non-experimental conditions 

over a period of one year in this sample. Findings suggest that interventions aimed at strengthening 

SOC may protect carer psychological well-being.  

 

Keywords: family carers; sense of coherence; mental health; caregiver strain; anxiety; depression; 

older relatives; mediating role. 
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Key points: 

 Sense of coherence mediates the relationship between psychological distress and caregiver 

strain in family carers of dependent older people  

 Sense of coherence is an important psychological resource for carers that remained relatively 

stable over a period of one year in this sample 

 Findings suggest that sense of coherence appears to buffer the impact of caregiver strain on 

symptoms of depression and anxiety in informal carers  

 This study cannot rule out the possibility of reverse causation in the relationship between 

SOC and psychological distress  
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Introduction 

Due to population ageing and rising global life expectancy 1, the number of older people who 

require full-time support and are dependent on family carers is increasing and will continue to do so 

2. Informal carers comprise between 10-20% of people aged over 50 in developed nations, with their 

social, caring and economic contribution being the main source of care and support provided to 

dependent older people. Although caregiving can be rewarding, it is generally associated with an 

increased risk of negative psychological outcomes 3 4. Caring for dependent older people can lead to 

high levels of burden of care which can manifest as strain in a number of ways, increasing caregiver 

stress 5. Pearling and colleagues’ model 6 identifies four main areas that can contribute to caregiver 

stress: the background context (such as availability of support), primary stressors of the illness (such 

as level of assistance required), secondary role strains (such as family conflict), and intrapsychic 

strains such as personality and role captivity.   

Caregiver strain is generally considered as capturing the subjective perception of burden 

experienced by carers, such as the physical and emotional impact of caring, as well as objective 

dimensions of strain 7,8. Several studies have shown that caregiver strain appears to be the most 

potent contributor to symptoms of depression and anxiety in carers 9. Previous research has identified 

similarly high levels of anxiety and depressive symptoms across several caregiving groups such as 

carers of stroke survivors 10, carers of people living with dementia 11 and those caring for people 

surviving cancer 12. Knowing which factors may protect carers from high levels of strain and 

psychological distress is essential for effective strategies of prevention.  

The salutogenesis hypothesis proposed by Antonovsky 13 is a highly prominent theory arguing that 

generalised resistance resources (GRR) facilitate greater adaptation and resilience to stress, 

protecting individuals’ well-being and allowing them to sustain higher levels of psychological health. 

Amongst these, sense of coherence (SOC), referring to a dispositional orientation of individuals’ 
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ability to maintain a positive life orientation, has been widely researched 14. SOC is conceptualised as 

comprising three psychological dimensions known as comprehensibility, manageability and 

significance 13. Comprehensibility refers to the extent to which a person perceives stimuli and events 

as rationally understandable, whereas manageability is the degree to which a person feels that 

resources at his/her disposal may be enough to satisfy his/her needs. Significance or meaningfulness 

refers to the extent to which a person feels that life has an emotional meaning and therefore problems 

to be addressed are worth committing and resolving. Thus, SOC has been theoretically 

conceptualised as an important mediating factor between stressful events and well-being, acting as a 

buffer against stress 15, remaining relatively stable across the life span 14,16.     

Salutogenesis theory argues for two key mechanisms hypothesised to play an important role in 

mediating the association between SOC and carer distress 13. The first mechanism refers to 

behavioural aspects of SOC whereby carers’ actions are directly influenced by their level of SOC, 

and a second perceptual mechanism whereby stressors perceived as less benign are less stressful, 

supporting greater understanding of the situation and resources available 17. In line with this 

hypothesis, several studies in the caregiving literature have shown that carers with high SOC are 

more resilient to caregiving stress 18, and are better able to mobilise support and resources available, 

making them less vulnerable to psychological distress 19.  

Despite the increasing research interest in the association between SOC, caregiver strain, and 

psychological distress 20 most studies to date remain largely cross-sectional. In addition, the majority 

of studies assess the direct effects of SOC on carers’ health cross-sectionally, with no studies 

examining longitudinally the mediating role of SOC on carer outcomes 21-23. Data in relation to the 

stability of SOC over time remain limited, with conflicting reports in the literature, as to whether 

SOC remains stable 24, or may in fact change over time 18 .  
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Our main aim in the present study therefore was to examine the longitudinal relationship between 

SOC, caregiver strain, and carer psychological distress, and specifically assess the hypothesis that 

SOC will mediate the effects of caregiver strain on both anxiety and depressive symptoms. Caregiver 

strain was defined in line with the definition provided by Pearling and Schooler 25 whereby both 

strain and stressor are perceived as interchangeable concepts, capturing carers’ physical and 

emotional responses to caregiving challenges. Based on previous research indicating that a range of 

care recipient characteristics—such as levels of neuropsychiatric symptoms, cognitive and functional 

impairment,—and intensity of care provided  –  are important contributors of caregiver strain, 6,12 and 

empirically related to both anxiety and depression 26, we controlled for these variables in our 

analyses. Our secondary aim was to examine the stability of SOC over time given conflicting reports 

in the literature.  

Methods 

Design, setting and sample 

This study used a longitudinal design with a 1-year follow-up comprising two measurement time-

points (baseline [T1] and follow-up [T2]). Participant inclusion criteria were: a) being the main 

caregiver (primary responsibility for the care provided) to a person aged 65 years or over who is 

dependent in at least one activity of daily living (basic or instrumental), b) aged 18 or over with 

kinship ties to the care recipient and c) providing daily care. The study population was carers of older 

relatives living in the Jaén-Nordeste District, comprising of a population of 175,000 inhabitants 

spread between both rural and urban areas. The final sample included 132 participants, selected by 

systematic random sampling from the census of family carers of older dependents (4,545 caregivers). 

Carers in this population had the characteristics of the Mediterranean model of informal 

caregiving27: a) positive family attitudes towards older dependent relatives' care;  b) high female 
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participation in informal caregiving; c) limited participation of female caregivers in the labour 

market; and d) lower levels of formal support 28,29.   

Measurements 

SOC was measured by Antonovsky's 13 Orientation to Life Questionnaire-13 validated in Spanish 

by Virués-Ortega, Martínez-Martín, del Barrio, and Lozano 30. This questionnaire consists of 13 

items answered on a Likert type scale ranging from 1-7 (range: 13 - 91), with higher scores indicating 

higher levels of SOC. Cronbach's alpha was 0.79. We measured caregiver strain using the Spanish 

version of the Caregiver Strain Index 8, validated by López Alonso, and Moral Serrano 31, comprising 

13 items (range of scores 0 to 13), with scores directly proportional to level of strain. Cronbach's 

alpha was 0.78.  

Anxiety and depressive symptoms were measured using the validated Spanish version 28 of the 

Goldberg Scale 32, comprising two separate subscales (9 items each; range: 0 - 9; higher scores 

indicative of higher levels of symptoms). Cronbach’s alpha scores were 0.83 and 0.84 respectively.  

As control variables, we included several care recipient characteristics, and intensity of care 

provided. We measured functional capacity using the Spanish version 33 of the Barthel Index 34 

(Cronbach's alpha: 0.89) and presence of cognitive impairment with the validated Spanish version of 

the Pfeiffer Test 35 32  (Cronbach's alpha: 0.89). Behavioural symptoms were assessed with the 

Spanish version of the Neuropsychiatric Inventory 36 validated by Vilalta-Franch, Lozano-Gallego, 

Hernández-Ferrándiz, Llinás-Reglá, López-Pousa, and López 37 (Cronbach's alpha: 0.82) evaluating 

frequency and severity of behavioural symptoms. Intensity of care was measured using the DeCuida 

questionnaire designed and validated by Serrano-Ortega, Frias-Osuna, Recio-Gomez, and del-Pino-

Casado 38 (Cronbach’s alpha: 0.86). This questionnaire assessed frequency of care provided and level 

of dependency of the care recipient on each need attended to. Data on care recipient illness were 

derived from clinical records.  
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Procedures 

The study was approved by the Research Ethics Committee of Jaén and followed the standards of 

the Declaration of Helsinki39. All participants provided informed consent prior to being recruited to 

the study. We conducted a small pilot study (N = 20) to evaluate data collection procedures and 

introduce any necessary amendments. Family nurses contacted participants directly and all data were 

collected by trained nurses interviewing family carers at home (2015-2016). None of the family 

carers originally contacted refused participation to the study. At 1-year follow-up, 81 participants 

(61.4 %) completed data collection. Reasons for loss to follow-up were: care recipient death (33), 

admission of care recipient to a nursing home (9), no longer being a carer (6), moving out of the area 

(2); and carer looking after more than one dependent person (1) (total losses: 51; 38.6 %). 

     Data analysis 

For the descriptive analysis, we measured central tendency and dispersion for the quantitative 

variables, and percentages for the qualitative variables. For the bivariate analyses, we used the Mann-

Whitney U test (non-normality data) and Pearson's chi-square tests comparing participants who 

remained in the study and those lost at T2. We used Student's t-tests to analyse differences between 

baseline and follow-up SOC scores.   

We tested the longitudinal mediation effect of SOC on the relationship of caregiver strain with 

anxiety and depressive symptoms using a Generalized Estimating Equations (GEE) model40. We used 

Baron and Kenny’s criteria 41 to define mediation (Figure 1): (1) variations in levels of the 

independent variable significantly account for variations in the presumed mediator (path a), (2) 

variations in the mediator significantly account for variations in the dependent variable (path b), and 

(3) when the mediator is added to the model (path c’), the effect of a significant relationship between 

the independent and dependent variable (path c) is reduced (partial mediation) or is no longer 

significant (complete mediation; no direct effect). To test these conditions, GEE models were 
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executed in each of the paths described above: (1) SOC on caregiver strain (path a), (2) anxiety or 

depressive symptoms on SOC (path b), (3) previous regressions including caregiver strain as other 

independent variable (path c’) and anxiety or depressive symptoms on caregiver strain (path c). We 

used the Sobel test 42 with standardized coefficients and standard errors from GEE models to test for 

the significance of the mediation effect. 

This space is for Figure 1  

 

We used multivariate regression analyses to assess the effect of SOC at T1 on anxiety and 

depressive symptoms at T2. In each model, we used the dependent variable at T1 as a control 

variable, along with the initially defined control variables (function, cognitive impairment, 

neuropsychiatric symptoms of the care recipient and intensity of care). All data analysis were carried 

out using IBM SPSS Statistics, version 24.0 (IBM Corp, Armonk, NY, USA). 

Results 

Description of the sample 

     Carers had a mean age of 56.3 years (SD= 11.8), with women accounting for 86.5% of the sample. 

Daughters and spouses were the most frequent kinship groups (74.2% and 12.9% respectively) and 

average time spent caring was 13.4 hours per day. Care recipient average age was 85.2 years 

(SD=6.2), with the majority being women (75%). Characteristics of the sample are presented in Table 

1. Table 2 shows descriptive data of the main and control variables at both T1 and T2. There were no 

statistically significant differences between participants who remained in the study and those that 

were lost (see Table 3).   

This space is for Tables 1, 2 and 3 

 

Evolution of SOC 

SOC scores ranged from 31 to 89 at baseline, with an average score of 63.6 points. Follow-up 

measurement scores ranged from 27 to 87, with the average being 64.1. T-tests showed that 
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differences between the first and second SOC measurements were not statistically significant (t 

value: 0.50, degrees of freedom: 80, p= 0.617), suggesting that SOC remained relatively stable in a 

period of one year.  

Mediating effect of SOC 

Figures 2 shows the results of our GEE analysis for the mediating effect of SOC in the 

relationship between caregiver strain with depressive symptoms and anxiety. As can be seen from 

this Figure the three mediation conditions of Baron and Kenny 41 were supported. Because the effect 

in path c’ is smaller than in path c but still significant, following Baron and Kenny’s criteria 41 the 

mediation is considered as partial for both anxiety and depressive symptoms. The Sobel test 

confirmed this effect for both anxiety (z= 5.25, p< 0.001) and depressive symptoms (z= 6.18, p< 

0.001).  

 

This space is for Figure 2 

 

Longitudinal effects of SOC on anxiety and depressive symptoms  

We regressed anxiety at T2 on SOC (T1), anxiety at T1 and control variables (function, cognitive 

impairment, neuropsychiatric symptoms and intensity of care). We eliminated intensity of care from 

the regression model due to collinearity (tolerance level was 0.14). The final model (Table 4), 

showed a negative association between SOC at T1 and anxiety at T2 (β = -0.38, p= 0.001), with the 

model explaining 54.0% of the variance in anxiety (T2). 

 

This space is for Table 4  

 

We regressed depression at T2 on SOC (T1), depression at T1 and control variables (function, 

cognitive impairment and neuropsychiatric symptoms) by eliminating intensity of care as before due 

to collinearity (tolerance level was 0.12). The final model (Table 4), showed a negative association 
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between SOC (T1) and depression at T2 (β = -0.28, p= 0.023) with the model explaining 43.0% of 

the variance in depression at T2. 

Discussion 

To our knowledge, this is the first longitudinal study reporting on the mediating effect of SOC on the 

relationship between caregiver strain and psychological distress in carers of older relatives. An 

important contribution of our study is that we have been able to demonstrate that sense of coherence 

mediates the effect of caregiver strain on symptoms of anxiety and depression in carers. We employed 

a longitudinal design whilst controlling for several potential confounders which increases the external 

validity of our findings, and our use of probabilistic sampling overcomes important methodological 

limitations of previous research. The sample recruited in our study is generally representative of the 

population of informal carers in Spain 43 and is broadly similar in respect to levels of SOC with 

European studies in the literature 44. Our study is in line with research showing that SOC is an important 

stress mediator between caregiver strain and negative psychological outcomes in family carers 45.  

The mediating effect of SOC and its evolution over time  

We found that SOC mediated the relationship between caregiver strain and psychological distress 

indicating that low levels of caregiver strain are likely to lessen carers’ anxiety and depressive 

symptoms via their levels of SOC. Caregiver strain is comprised of cognitively appraising the 

caregiving situation as a highly stressful event 46 leading to increased levels of anxiety 9 and 

depression 4.  Our results suggest that SOC may be an important therapeutic target in carers with high 

risk of anxiety and depression and high caregiver strain. We additionally explored the evolution of 

SOC over time. Our finding that SOC remained relatively stable over a period of one year in this 

sample is in line with prior studies in the literature 24,47,48, and Antonovky’s original hypothesis of the 

stability of the construct over time 13. 
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Our results provide further support for coping theories positing that carers with high SOC are less 

likely to experience high levels of anxiety and depressive symptoms over time. According to 

theoretical models proposed by Lazarus, Folkman 49, stress and its negative consequences occur 

when an individual assesses potentially stressful situations as a threat to which the person cannot 

respond to. Our data support previous theory and research on the important role of  SOC as a key 

psychological resource supporting carers’ resilience and ability to cope with stressors, which in turn 

protects their psychological health 50, 51.  

Our results have important clinical implications for the provision of interventions supporting 

carers. Evidence that SOC plays an important role in the adaptation process of becoming a family 

carer, and acts as a protective factor, suggests that interventions aimed at strengthening SOC such as 

coping interventions 52, problem solving therapy 53, or lifestyle interventions 54 may protect carers’ 

psychological well-being long-term. Future longitudinal and intervention studies are needed to 

investigate whether SOC is responsive to change. These studies should include guidance to carers 

completing SOC questionnaires, in order to make questions relevant to the caregiving population and 

thus improve face validity 55. 

Limitations 

Despite several strengths, our study has several important limitations. Although, we found that carers 

who dropped out of the study were not significantly different from those who completed follow-up 

measures, it is likely that these participants had worst outcomes at T1. Our study cannot rule out 

reverse causality, therefore our results remain limited and should be interpreted with caution. Our 

sample was comprised of a very heterogeneous care recipient population which limits our findings. 

The use of self-report measures may have led to biased reporting and we only measured SOC after 

caregiving has commenced. Future studies should investigate the association of SOC and mental 

health outcomes in separate groups of informal caregivers and the predictive value of SOC in the 
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context of caregiving transitions from early support to increased levels of care. Although the CSI 

primarily measures stress and strain associated with the caregiving role, it is not a unidimensional 

scale of subjective burden but additionally captures several objective burden parameters related to 

caregiving.  We were not able to examine the potential effect of financial resources, social support, 

or general self-efficacy. Further research is warranted on the contribution of unmet needs and access 

to community resources in predicting carer well-being and how these factors may affect carer 

resilience.  

Conclusions 

Our results show that in carers of dependent older relatives SOC mediates the relationship 

between caregiver strain and psychological distress. SOC is an important psychological resource, 

which remained relatively stable under non-experimental conditions in this sample within a period of 

one year. Future longitudinal studies are needed to investigate the relationship between SOC, 

caregiver strain and psychological distress in informal carers of dependent older people.   
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Figure legends 

 

 

Figure 1. Paths in mediation relationships 

 

 

Figure 2. Sobel test reporting on the mediation effects of SOC on the relationship of caregiver strain with 

depressive and anxiety symptoms 

 
Abbreviations: B: unstandardised regression coefficient, SE: standard error, z: z-scores of Sobel test, p: p-value. 
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Table 1 Characteristics of the sample (N= 132) 

 

Characteristics n % M  SD  

 

Caregiver 

Age        56.27  11.75 

Gender     

Female 114 86.4   

Male   18 13.6   

Kinship     

Daughter/Son   98 74.2   

Spouse   17 12.9   

Others   17 12.9   

Co-residence     

Yes   92 69.7   

No   40 30.3   

Duration of caregiving (months)      110.2  94.6 

 

Care recipient 

Age        85.2    6.2 

Sex     

Female 100 75.8   

Male   32 24.2   

Cause of dependency     

Frail older people 101 76.5   

Cognitive impairment   15 11.4   

Cancer   10   7.6   

Stroke     4   3.0   

Missing data     2   1.5   
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Table 2 Descriptive data of study variables at T1 (baseline) and T2 (follow-up)  

 

 

 

  

Variable (range of scores) Time  M SD 95 % IC 

Sense of Coherence (7 – 91) 1 63.59 13.64 59.58 – 67.36 

 2 64.09 15.07 60.75 – 67.42 

Caregiver strain (0 – 13) 1   5.39   3.16   4.02 –   5.98 

 2   6.04   3.53   4.39 –   6.47 

Anxiety (1 – 9) 1   4.06   2.93   3.18 –   4.98 

 2   3.14   2.78   2.38 –   4.03 

Depressive symptoms (1 – 9) 1   2.91   2.74   2.12 –   3.83 

 2   2.51   2.82   1.46 –   3.16 

Intensity of care (0 – 100) 1 56.33 27.90 41.23 – 55.83 

 2 58.51 30.15 41.58 – 56.42 

Functional capacity (0 –20) 1   7.39   5.56   6.16 –   8.62 

 2   7.30   5.55   6.07 –   8.53 

Cognitive impairment (0 – 10) 1   3.94   3.02   2.96 –   4.51 

 2   4.21   3.15   2.66 –   4.32 

Behavioural problems (0 – 120) 1 12.39 14.50   7.67 – 16.29 

 2 12.47 15.62   5.96 – 11.96 
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Table 3 Differences on main study variables between completers (n = 81) and non-completers (n = 51). 

Variables Remaining 

(M or %) 

Dropping out 

(M or %) 

P-value 

Sense of coherence 64.35 62.39 0.289a 

Caregiver strain   5.20   5.69 0.386a 

Anxiety   3.79   4.51 0.163a 

Depressive symptoms   2.80   3.10 0.383a 

Intensity of care 55.16 58.18 0.594a 

Functional capacity   7.52   6.88 0.521a 

Cognitive impairment   3.93   3.95 0.994a 

Behavioural problems 12.05 12.93 0.211a 

Caregiver gender    

Female 84.0% 90.20% 

0.309b 

Male 16.0%   9.80% 

Kinship    

Spouses 11.10% 15.70% 

0.445b 

Rest 88.90% 84.30% 

Notes: a Mann-Whitney’s U; b Pearson’s Chi-squared. 
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Table 4 Multivariate regression analyses for caregiver strain, anxiety and depressive symptoms at one-year 

follow-up (T2)  

 

Dependent variable 

 

Independent variables B SE ß p 

 

Caregiver strain  

 

SOC T1 

 

-0.043 

 

0.029 

 

-0.168 

 

0.010 

 Caregiver strain T1 0.575 0.131 0.539 0.142 

 Functional capacity T1 -0.034 0.067 -0.051 0.000 

 Cognitive impairment T1 -0.131 0.123 -0.111 0.616 

 Behavioural problems T1 0.005 0.026 0.022 0.292 

 r2= 0.40 

 

    

Anxiety SOC T1 -0.08 0.021 -0.38 0.001 

 Anxiety T1 0.36 0.113 0.39 0.002 

 Functional capacity T1 0.09 0.045 0.18 0.045 

 Cognitive impairment T1 0.14 0.088 0.14 0.128 

 Behavioural problems T1 0.02 0.018 0.11 0.288 

 r2= 0.54     

      

Depressive symptoms SOC T1 -0.06 0.024 -0.28 0.023 

 Depressive symptoms T1 0.46 0.125 0.47 0.001 

 Functional capacity T1 -0.02 0.050 -0.05 0.633 

 Cognitive impairment T1 0.06 0.090 0.07 0.483 

 Behavioural problems T1 0.02 0.020 0.09 0.417 

 r2= 0.43     
Notes: T1: baseline, SOC: sense of coherence, B: unstandardised regression coefficients, SE: standard error, ß: standardised 

regression coefficients; p: p-value. 
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