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Study objective: To test the hypothesis that Antonovsky’s concept of sense of coherence (SOC) moderates
(that is, buffers) the health impacts of stressful life events in a population based sample.
Design: Multiple linear and Poisson regression analyses of longitudinal data from a national survey of
population health were used to examine the relations among SOC, the experience of recent stressful life
events (for example, family breakdown, financial crisis, physical abuse), and two outcomes, self reported
health status (SRH) and self reported number of physician visits during the previous year.
Setting: General population of Canada.
Participants: Nationally representative sample of household residents aged 30 years of age or greater
surveyed in 1998 and 2000 (n = 6505).
Main results: After controlling for age, sex, and previous health status, a significant moderating effect
(t = 2.24, p = 0.025) in the expected direction was found on respondents’ SRH. The mean difference in SRH
between those who did and did not experience a recent stressful life event was 0.24 (95% CI: 0.16, 0.32)
in people with a below average SOC and 0.04 (95% CI: 20.04, 0.11) in people with a higher than
average SOC score. The postulated moderating effect of SOC was not significant (t = 1.1, p.0.05) in
predicting the number of visits to a physician.
Conclusions: SOC seems to buffer the impact of recent stressful life events on SRH.

A

substantial amount of research has been devoted to the
study of psychosocial characteristics and their relations
with stress and health. Although early studies focused
on the effects of differential exposures to stress, researchers
soon realised that substantial gains in understanding the
relation could be obtained by taking into account systematic
differences in vulnerability to the impact of stress.1
Prominent among the protective theories, Antonovsky’s
concept of sense of coherence (SOC) emerged as part of a
theory of salutogenesis that attempts to explain and predict
movement toward the healthy end of the health ease/dis-ease
continuum.2 3 According to Antonovsky, stressors in people’s
lives are endemic, ubiquitous, and open ended (positive or
negative).4 Within such a paradigm, the focus of investigation
shifts from the investigation of particular stressors (for
example, work stressors) to the study of more general
salutary factors (capabilities) that enable people to adapt to
the endless and diverse array of challenges encountered.
Broader than a specific coping mechanism, Antonovsky
theorised that SOC represents a higher level distillation of the
common components underlying particular coping or resistance resources (for example, social support, education, and
financial resources).3–5 It is:
A global orientation that expresses the extent to which one
has a pervasive, enduring though dynamic feeling of
confidence that (1) the stimuli, deriving from one’s internal
and external environments in the course of living are
structured, predictable and explicable; (2) the resources
are available to one to meet the demands posed by these
stimuli; and (3) these demands are challenges, worthy of
investment and engagement.3
These three components were labelled: comprehensibility
(the extent of the belief that the problem faced by the person
is clear), manageability (the extent of the belief that not only

does one understand the problem, but that the necessary
resources to successfully cope with the problem are available), and meaningfulness (the extent of the belief that
coping ‘‘makes sense’’ emotionally, that one wishes to cope).
Although these components were identified as distinct, albeit
related components, SOC represents a single, higher order
generalised orientation.
A person’s SOC is said to develop through childhood into
the latter stages of adolescence. During this time, people are
repeatedly exposed to tension states requiring that they
actively respond to stressors by mobilising appropriate
resources.3 Antonovsky speculated that a person’s SOC
increases the degree to which tension states are perceived
as comprehensible, manageable, and meaningful thereby
reducing the potential for psychological distress.3 4 Over time,
the repeated and healthful management of tension events
reinforces the person’s SOC and increases the coping
resources available in the future. Antonovsky further
theorised that by about the end of their third decade, people
will have been exposed to a sufficiently long and consistent
pattern of experiences that their SOC becomes a stable
dispositional orientation.3
The relations predicted by the theory of salutogenesis have
been examined in several populations. In an investigation of
health protective factors in older adults, Lutgendorf et al
found that SOC moderated the relation between being
relocated to independent congregate living facilities (yes or
no) and immune functioning.6 In a cross sectional study of
the relation between the psychosocial work environment and
stress symptoms, Albertsen et al reported significant moderating by SOC.7 However, the effect was significant in only 5 of
the 25 environmental factor-stress symptom relations investigated. Feldt reported that employees with a strong SOC
Abbreviations: SOC, sense of coherence; SRH, self reported health;
RLE, recent stressful life event; VIF, variance inflation factor
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were better protected from the adverse psychological effects
of certain work conditions than employees with a weak SOC.8
Because a person’s SOC putatively buffers the impact of
stressful life events (that is, it facilitates the selection of
appropriate and efficacious coping resources and behaviour
in addition to increasing the extent to which tension states
are perceived as comprehensible, manageable, and meaningful),3 the following hypothesised effect of SOC was tested:
SOC moderates the impact of recent stressful life events on
self reported health (SRH) status and number of self reported
visits to a medical doctor.

METHODS
Data
Since 1994, Statistics Canada has conducted the biennial,
longitudinal national population health survey (NPHS) to
assess the level, distribution, and trend of the health status of
the Canadian population, and to provide data that reflect the
dynamic processes of health and illness.9 The sampling
design for the NPHS is that of multistage stratified cluster
design. The survey includes household residents in all
provinces of Canada with the exception of populations on
Indian Reserves and Crown Lands, residents of healthcare
institutions, members of the Canadian Armed Forces, and
those in some remote areas in Ontario and Quebec.10 Sample
weights reflecting the probability of a person being selected
for inclusion in the initial wave of the survey are calculated.
The longitudinal data analysed in this study were collected
in 1998 and 2000. The response rate for the initial 1994
survey was 83.6% and the 2000 follow up response rate was
84.8%. The sample of 6517 cases examined in this study was
formed by selecting respondents aged 30 years of age and
greater, in 1994, with no missing data on the relevant
variables. Of these cases, 12 were deleted because their
reported number of medical visits in the previous year
exceeded 100 visits.
Instruments

Sense of coherence scale
The 13 item SOC scale was included in the NPHS.5 Responses
to each question were scored on a Likert type scale ranging
from 1 to 7 with higher scores showing a stronger SOC.11
Cronbach’s a for the 13 item SOC Scale have ranged from
0.74 to 0.91.5

Adjusted recent life events index
Included in the 2000 NPHS survey were questions about the
number of negative events the respondent or someone close
to the respondent experienced in the past 12 months. The
adjusted recent life events index included: (a) physical abuse,
(b) unwanted pregnancy, (c) abortion or miscarriage, (d)
major financial crisis, (e) serious problems in school, (f)
change of job for a worse one, (g) demotion or cut in pay, and
(h) going on welfare. For partnered persons (married or
living common law), the index included a question (i) about
increased arguments with the respondent’s partner. For
persons who had children, the index included (j) a question
about children moving back home. For each positive
response, respondents were awarded one point with the total
number of positive responses varying from 8 to 10 depending
on social role (that is, whether they were partnered or had
children).11 To create the adjusted recent life events index, the
responses were summed and adjusted as if the 10 questions
were relevant to all the respondents (possible scores ranged 0
to 10). A higher score shows greater exposure to stressful life
events in the previous 12 months.

Visits to a medical doctor
The number of visits to a medical doctor in the past
12 months was assessed by asking, ‘‘In the past 12 months,
how many times have you seen or talked on the telephone
about your physical, emotional or mental health with a
family doctor, paediatrician or general practitioner?’’11 The
respondent was prompted to consider visits with ‘‘any other
medical doctor (such as a surgeon, allergist, orthopaedist,
gynaecologist, or psychiatrist).’’

Self reported health status
SRH status was assessed by asking respondents to rate their
health as: (1) poor, (2) fair, (3) good, (4) very good, or (5)
excellent. Research has shown that the item correlates
strongly with other direct and indirect measures of health
including the sickness impact profile and subscales of the
short form 36 health survey.12 13 Research also has shown that
the SRH item is an efficient and valid means of assessing
health status in the context of general population health
surveys.14–17

Table 1 Sample characteristics of those with and without the experience of a recent
stressful life event
Demographics (n = 6505)
Sex (% female)
Income adequacy
Lowest
Low-middle
Middle
Upper-middle
Highest
Education
Less than secondary
Secondary graduate
Some post-secondary
College/university degree
Age (years)
Sense of coherence scale (1998)
Self reported health (1998)
Self reported health (2000)
Median number of physician visits (1998)
Median number of physician visits (2000)
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No recent stressful life events One or more recent stressful
(26.7%)
life events (73.3%)
% (95% CI)
53.1 (51.9, 54.3)

% (95% CI)
55.5 (54.3, 56.7)

2.0 (1.7, 2.3)
6.1 (5.5, 6.7)
21.8 (20.8, 22.8)
37.8 (36.6, 39.0)
32.3 (31.2, 33.4)

5.0 (4.5, 5.5)
7.9 (7.2, 8.6)
21.8 (20.8, 22.8)
40.4 (39.2, 41.6)
24.8 (23.8, 25.8)

23.4 (22.4, 24.4)
15.1 (14.2, 16.0)
23.5 (22.5, 24.5)
37.9 (36.7, 39.1)
Mean (95% CI)
48.6 (48.2, 49.0)
64.0 (63.7, 64.2)
2.8 (2.8, 2.8)
2.7 (2.6, 2.7)
2.0
2.0

17.4 (16.5, 18.3)
16.2 (15.3, 17.1)
29.1 (28.0, 30.2)
37.3 (36.1, 38.5)
Mean (95% CI)
43.1 (43.4, 44.4)
59.4 (58.8, 60.0)
2.6 (2.6, 2.7)
2.5 (2.4, 2.5)
3.0
3.0
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Results of the linear regression model predicting self rated health status in 2000
95 % CI for b

Model

b

B

Lower

Upper

(Constant)
Age (years)
Sex (referent: male)
SRH in 1998
RLE in 2000 (referent: none)
SOC in 1998 (centred)
SOC in 1998 (centred) by RLE in 2000

20.17
20.03
0.49
20.05
0.06
0.03

1.89
1.78
2.01
20.01 20.02 20.01
20.06 20.10 20.02
0.52
0.49
0.54
20.12 20.17 20.08
0.01
0.003
0.001
0.004
0.001
0.01

Tolerance

VIF

0.91
1.00
0.87
0.92
0.60
0.62

1
1
1
1
2
2

SRH, self reported health status; RLE, recent stressful life event. A review of the residuals and plot of expected
cumulative probability and observed cumulative probability showed that the fit of the linear regression model was
satisfactory.

4.0

3.5

Unstandardised predicted value

Analysis strategy
To accommodate the longitudinal sample weights, the
weights were normalised (that is, the weight for each
respondent was divided by the average weight) to take into
account the probability of selection while controlling for an
artificially weight induced increase in sample size.
The distribution of the adjusted recent life events index
showed that 60% of the participants had a score of zero and
only 10% had a score of 2 or more. Because of the extreme
skewing of the scores and the interpretability of a dichotomised outcome (that is, did the respondent experience a
recent stressful life event?), the scores on the index were
dichotomised into zero (no events) or one (one or more life
events).
Although some researchers investigating SRH dichotomise
the responses (for example, excellent, good and very good
compared with fair and poor), there is strong evidence that
the responses to global assessments of SRH should be treated
as indicators of a continuous construct.18 19 The hypothesised
relation of SOC and the experience of a recent stressful life
event on SRH was therefore examined using linear regression
analysis (model 1). More specifically, this model regressed
SRH, assessed in 2000, onto SOC assessed in 1998, the
experience of a recent stressful life event (yes or no) in the
12 months before 2000 (RLE), and a multiplicative interaction term between the two variables. SRH assessed in 1998
was included in the model to control for initial differences in
SRH, and age and sex were included as covariates. To address
multicollinearity associated with the inclusion of the interaction term, the SOC scores were centred.20
Because visits to a medical doctor were recorded as a total
count over the previous year, Poisson regression analysis was
used to test the hypothesised relation using self reported
number of visits to a medical doctor in the previous year as
the outcome (model 2). However, in many situations
involving individual counts, an unadjusted Poisson model
produces misleading estimates of variance terms and
misleading inferences about the regression because the

3.0

2.5

2.0

1.5

Recent life events
One or more
None
Total population

1.0

0.5

0.0
–80

–60

–40

–20

0

20

Centred sense of coherence
Figure 1 Graph of unstandardised predicted values of self rated health
status by centred sense of coherence.

observed counts have larger variances than that implied by
the model. This situation, over-dispersion, can be corrected
by estimating a dispersion parameter, which is used to rescale
the standard errors.21 22 Specifically, the standard errors of the
estimates are multiplied by the square root of the estimated
dispersion factor (commonly called the scaling factor).
McCullagh and Nelder suggested that it is reasonable to
estimate the dispersion parameter using the ratio of the

Table 3 Difference in self reported health status assessed in 2000 across presence or
absence of a RLE in the 12 months before 2000 for groups defined as above or below the
mean SOC score measured in 1998
SRH`

95% CI of the difference

SOC* category

RLE category

Mean

Mean difference

Below mean1

None (n = 1772)
One or more (n = 948)
None (n = 3003)
One or more (n = 793)

2.50
2.26
2.77
2.73

0.24

0.16

0.32

0.04

20.04

0.11

Above mean1

Lower bound

Upper bound

*Sense of coherence assessed in 1998. Recent stressful life event experienced in the 12 months before 2000.
`Self rated health status assessed in the 2000. 1Equal variances assumed (Levene’s test for equality of variances not
significant).

www.jech.com

Downloaded from http://jech.bmj.com/ on April 30, 2017 - Published by group.bmj.com
982

Richardson, Ratner

Table 4 Results of the linear regression model predicting self rated health status in 2000
with income adequacy and education level included in the model
95 % CI for b
Model
(Constant)
Age (years)
Sex (referent: male)
SRH in 1998
RLE in 2000* (referent: none)
SOC in 1998 (centred)
SOC in 1998 (centred) by RLE in 2000
Highest level of education
Income adequacy

b

b

Lower

Upper

Tolerance

VIF

20.15
20.02
0.47
20.05
0.05
0.02
0.04
0.09

1.89
20.01
20.04
0.50
20.11
0.01
0.00
0.01
0.08

1.78
20.01
20.08
0.47
20.15
0.00
0.00
0.00
0.06

2.01
20.01
20.00
0.52
20.06
0.01
0.01
0.01
0.11

0.84
0.98
0.83
0.91
0.60
0.62
0.84
0.79

1
1
1
1
2
2
1
1

SRH, self reported health status. *Recent stressful life event experienced in the 12 months before 2000.

deviance to its associated degrees of freedom.23 Correcting for
over-dispersion in this way does not influence the parameter
estimates, although it can change the significance levels and
accompanying confidence intervals of the model parameters.22 24
Measures of socioeconomic status (for example, income
and education) were not included in the initial models
because they form an integral part of a person’s generalised
resistance resources and their inclusion in the model would
in a sense control for the very effect being investigated.3
Although not part of the primary hypotheses, the impact of
controlling for education and income, on the moderating
effect, was examined after testing the primary hypotheses
(that is, model 1 and model 2).

RESULTS
Table 1 shows specific demographic characteristics of the
respondents.
Model 1: self reported health status
The results of the initial linear regression analysis contained a
significant interaction between the experience of a recent
stressful life event (RLE) and SOC. However, a review of the
tolerance and variance inflation factors (VIF) showed that
there was multicollinearity between the main effect of RLE
and the SOC-RLE interaction term (the VIF of RLE was 29
and 28 for the SOC-RLE interaction term).25 Table 2 shows
the results for the regression model using a centred SOC
variable (with diagnostics showing that centring SOC had
solved the multicollinearity problem).
In addition to reducing multicollinearity, centring can
make the interpretation of coefficients more meaningful. As
the interaction between recent stressful life events and SOC
was significant, the size of the main effect of recent stressful
life events depends on the value of SOC. After centring, a
value of zero represents the average SOC score and thus the
interpretation of the RLE coefficient is conditional on the

average SOC score. The RLE coefficient shows the average
effect of one or more RLEs on self reported health across all
values of SOC.20 From the model presented in table 2, the
average effect of experiencing one or more RLEs across all
values of SOC is a reduction in SRH of 0.12 (on a five point
scale ranging from poor to excellent).
To illustrate the interaction, the predicted values for SRH
were plotted against SOC separately for both categories of the
RLE variable (see fig 1).
Another way of describing the interaction is to compare the
mean SRH ratings for groups defined by SOC scores above or
below the mean SOC score and the presence or absence of a
RLE. From table 3 it can be seen that the mean difference in
SRH reported in 2000 between those who did and did not
experience a RLE in the 12 months before 2000 was 0.24 (t
= 5.7, p,0.01, Cohen’s d = 0.23) in people with a below
average 1998 SOC and 0.04 (t = 1.0, p.0.05) in people with a
higher than average 1998 SOC score.26
Table 4 shows the results after controlling for education
and income in the model.
Model 2: visits to a medical doctor
Table 5 show the results of the Poisson regression analysis. A
check of the dispersion factor for the model yielded a value of
6.5, which showed that the model was over-dispersed (actual
dispersion factor = deviance/df = 28202.07/6498 = 4.34;
scale parameter equals square root of dispersion factor
= 2.08). From table 5 it can be seen that while there were
significant main effects for SOC (t = 26.24, p,0.01) and
RLE (t = 21.99, p,0.01), there was no significant moderating effect for SOC (that is, the interaction between SOC and
RLE was not significant) (t = 1.1, p = 0.26).

DISCUSSION
A linear regression model was used to test the ability of SOC
to moderate (buffer) the impact of experiencing a RLE on
future SRH using longitudinal data from the 1998 and 2000

Table 5 Results of Poisson regression analysis predicting number of visits to a medical
doctor in 2000

(Intercept)
Physician visits in 1998
SOC in 1998 (centred)
Age (years)
Sex (referent: male)
RLE* in 2000 (yes/no)
SOC in 1998 (centred) by RLE in 2000

Estimate

t Value

Corrected t value

Final p value

0.43
0.05
20.01
0.01
0.11
0.30
20.002

16.98
86.85
212.98
27.84
8.97
21.99
22.34

8.16
41.75
26.24
13.39
4.31
10.57
1.13

,0.01
,0.01
,0.01
,0.01
,0.01
,0.01
0.26

SOC, sense of coherence. *Recent stressful life event experienced in the 12 months before 2000. Dispersion
parameter for Poisson family taken to be 1. Null deviance: 36056.32 with 6504 degrees of freedom. Residual
deviance: 28202.07 with 6498 degrees of freedom.
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What this paper adds

N

N

Recent research in a variety of clinical and work related
settings supports Antonovsky’s theory that sense of
coherence (SOC) moderates (buffers) the health
impacts of stressful life events. There is a need for
longitudinal, population based studies examining the
buffering capacity of sense of coherence.
By examining longitudinal data from Canada’s
national population health survey, the results of this
study show that SOC buffers the impact of recent
stressful life events (for example, family breakdown,
financial crisis, physical abuse) on self reported health.
Research is needed to explicitly examine the biopsychosocial mechanisms underlying the development and
functioning of SOC.

NPHS. The interaction between experiencing a RLE in the
12 months before the 2000 NPHS assessment and SOC,
measured two years before (that is, in the 1998 NPHS), was
significant. The average effect of experiencing a RLE across
all values of SOC was a reduction in SRH of 0.12. For people
with a higher than average SOC, there was no significant
impact on SRH associated with the experience of a recent
stressful life event in the previous year. However, for people
with a below average SOC, the negative impact of experiencing a RLE was an average decline in SRH of 0.24 of a
response category (Cohen’s d = 0.23; a small effect).26
Although the limited size of the buffering effect may not be
considered important in clinical settings, from a population
health perspective the findings represent an additional small
but significant piece of the puzzle in the pursuit to understand the determinants of population health. It is worth
noting that the effect of experiencing a RLE on SRH seems to
be completely mitigated or tempered in people with above
average SOC. Additionally, it is plausible that much larger
effects could be found if the outcomes examined were more
proximal to the experience of stressful life events. For
example, SOC might buffer the perceived stress, autonomic
nervous system dysregulation, or neuroendocrine response
associated with the experience of stressful life events to a
much greater extent than was seen with the measure of SRH.
Furthermore, the analysis in this study relied on a dichotomised derived index of various RLEs; it is possible that some
stressful life events may be buffered to a greater or lesser
extent than others in specific populations. A dichotomised
variable of occurrence is insensitive to variations in severity.
Future research is warranted to evaluate the effects of specific
traumatic events, their perceived severity, and the potential
for intervention.
Although the primary results of this study provide support
for the buffering capacity of SOC, the inclusion of income
adequacy and education into the regression model for SRH
resulted in a slightly reduced effect of SOC and a nonsignificant interaction effect. This finding supports our initial
speculation that income and education contribute to the
extent to which one has a pervasive, enduring although
dynamic feeling of confidence that (1) the stimuli, deriving
from one’s internal and external environments in the course
of living are structured, predictable, and explicable; (2) the
resources are available to one to meet the demands posed by
these stimuli; and (3) these demands are challenges, worthy
of investment and engagement. Smith et al found that those
in semi-skilled and unskilled occupational positions
compared with professionals and semi-professionals, those

983

with lower household income, and those with lower job
security were significantly more likely to report lower SOC
scores.27
Although SOC buffered the health impact of RLEs in
terms of SRH, it did not buffer the impact on number of
medical visits. There are several reasons why the interaction
between SOC and recent stressful life events may not have
been significant. Although experimentalists frequently find
significant interaction effects, non-experimentalists have
found the detection of theoretically expected interactions to
be difficult.28 The difficulty is attributable in large part to
the exacerbation of measurement errors and restricted
variance (for example, variables with a restricted range)
in variables when forming the multiplicative interaction
term.28
Another reason for the lack of a significant interaction
involves the tendency for under-reporting to increase as
healthcare utilisation increases. Roberts et al found a
pronounced tendency towards greater under-reporting as
the total number of visits increases.29 Ritter et al also found
that people tend to under-report rather than over-report as
the use of services increases; no associations were found
between demographic or health variables and the size of the
reporting error.30 However, the model examined in this study
controlled for prior utilisation and thus modelled only the
factors that influenced any change in utilisation. If the
tendency of the participant to under-report did not change
substantially from time 1 to time 2 then the under-reporting
bias would not be manifest in the analysis. However, if
respondents shifted from low to high utilisation rates in
response to the experience of a RLE, then the increased
tendency to under-report may have resulted in a bias towards
the null hypothesis and produced overly conservative
estimates of the effect of experiencing a RLE. From this
perspective, the impact of the under-reporting bias associated
with greater utilisation may have contributed to the lack of a
significant interaction in this study.
Although there is some doubt concerning the degree to
which the under-reporting bias associated with increased
utilisation influenced the results, there is little doubt that the
self reports were inaccurate. If the errors in reporting are not
associated with specific factors (that is, they can be
considered random) then the primary impact of the
inaccuracies is an increase in measurement error accompanied by a reduction in power and not the production of biased
coefficients.13 Although inaccuracies may have contributed to
a reduction of power, the large sample size minimised the
impact of the random measurement error associated with not
finding a significant effect.
In some situations, seeking the services of a physician
could be viewed as adaptive coping (for example, seeking
help with depression). Given this possibility and the
aforementioned methodological issues associated with the
interpretation of self reported physician visits, we base our
conclusions primarily on the analysis of SRH status. With this
in mind, the buffering capacity of SOC seems to be strongly
supported. Although studies such as this are limited to
observational data lacking random assignment, the addition
of prior SRH into the regression analysis should have
minimised the impact of such biases (that is, the models
can be thought of as explaining a change in health status
from 1998 to 2000). The results of studies such as this,
combined with growth in knowledge of specific biological
mechanisms linking psychosocial characteristics to immune
function (for example, Lutgendorf et al and Coe6 31) highlights
the need for researchers to take a multidisciplinary perspective in future investigations of Antonovsky’s theory of
salutogenesis and the broader field of individual differences
in resilience to adversity.
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