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ABSTRACT: Prospective studies of whether sense of coherence (SOC) affects perceived health over time in cognitively intact older adults are rare. In the

current study, we aimed to investigate the association between perceived health one year after hospitalization (T2) and SOC at baseline (T1) among persons

aged 65 years or more without cognitive impairment. Patients at a public general hospital in Norway were followed up 1 year after inclusion. At T1, SOC,

depression and anxiety, physical health and functional status were assessed. Hospitalizations between T1 and T2 were recorded. At T1 and T2 44 (44.0%)

and 51 (52.5%), respectively, perceived their health as good. The odds for good perceived health at T2 were reduced in people who had been hospitalized
between T1 and T2. Gender and SOC at T1 interacted on perceived health at T2; men with a low SOC and women with a medium high SOC had reduced
odds for perceiving their health as good at T2. The SOC had limited importance for perceived health one year after hospitalization in this sample of older

people. Thus, the importance of including SOC in rehabilitation programs after hospitalization is questionable.
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Introduction
Several studies indicate that perceived health is a relevant
indicator for mortality in older adults.'> The concept of self-
reported or perceived health is based on biomedical, functional
and affective components®’ and is a summary of a patient’s
status in several health related domains.®8

A perceived health assessment incorporates both peoples’
subjective assumptions and their actual knowledge of their
own health.”!! Perceived health, assessed by a single item, is
frequently used to study associations between perceived health
and physical health, functional status, mental health,’ age!?
and socio-demographic factors such as social support and
living condition.® For example, the living condition may be
operationalized by type of work (e.g. irregular work hours or

not, and occupational status), or financial situation and house-
hold composition (e.g. living alone or not).® Gender may be
important for the perception of health, as women and men
often base their ratings on different information.®°

Coping can be regarded as an important determinant
for health, both for the maintenance of health and to pre-
vent a breakdown of health.!® Coping is a multifactorial con-
cept14
According to Antonovsky’s ‘Salutogenetic’ theory, ‘sense of

and may include both coping resources and strategies.

coherence’ (SOC) is seen as a basic resource of coping and part
of a person’s general orientation towards stressors in life.!315
The concept of SOC consists of 3 parts: comprehensibility,
manageability and meaningfulness.!»!>1 Regarding com-

prehensibility, the extent to which stimuli is perceived as
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structured, logical and predictable, engaging both cognition
and emotions, is the main concern. Manageability refers to
how much the individual perceives available resources to be
adequate and satisfactory to cope with the demands of the
current situation. Meaningfulness as a motivational fac-
tor is understood as to what extent a person perceives life to
be important and worthy of engagement.!>!> According to
Antonovsky, the level of sense of coherence is quite stable in
adulthood: i.e. at the age of about 30 years.!>!> However, in
recent community studies of older adults, SOC was found to
be less stable than expected by Antonovsky,!” ™ but few stud-
ies have reported whether SOC is stable or not over time in
somatically ill older people.

A systematic review has shown that SOC is positively
related to good perceived health in cross-sectional studies.!>
However, longitudinal studies report divergent associations
between a high SOC and good perceived health.1*2° The role
of gender seems to influence the relation between SOC and
perceived health and this may explain some of the divergent
results.’?% Since it may be difficult to fill in the SOC question-

16,21

naire,'®?! recent cross-sectional studies in older adults have been

carried out on hospitalized or previously hospitalized patients

t22—24

without cognitive impairmen or persons without cognitive

impairment living in the community or in nursing homes.10:22:25
These studies have reached the same conclusion that good per-
ceived health is associated with a higher SOC. However, 1 of
these recent studies found that SOC was significantly associ-
ated with perceived health only in men, not in women.!” In a
previous cross-sectional study among hospitalized older adults,
we found no gender differences in SOC and perceived health.
Medium high and high SOC were important factors in explain-
ing why older inpatients rate their health as good.?* However, in
cross-sectional studies, causality regarding the relation between
SOC and perceived health cannot be studied, and longitudinal
studies of SOC and perceived health in older people are still
scarce. Thus, it remains to be explored whether SOC affects
perceived health over time in cognitively intact older men and
women. If SOC affects perceived health over time, actions could
be taken to identify those persons with a vulnerable health and
low SOC and to strengthen their coping resources, e.g. as part
of the rehabilitation program after hospitalization.

In accordance with Antonovsky’s Solutogenetic
theory,'>'> we hypothesized that a high SOC at baseline
would be associated with perceiving health as good at follow-
up both in women and men. Thus, the aim of the present study
was to explore whether SOC at baseline was associated with
perceived health at follow-up 1 year after hospitalization in
older adults (=65 years) without cognitive impairment, and to
study if gender differences existed.

Method

The present study is based on information from a longitu-
dinal study. The baseline information was collected over a
2-year period (1 September 2006-30 August 2008) of patients

(=65 years) at a public general hospital in Norway.?6-28 The
hospital serves 9 inland municipalities covering an area of
15,000 km? with 25,000 inhabitants, where 4,600 persons
were 65 years or older.?

Participants in the study were followed up once; i.e. 1 year
after the inclusion (£14 days) The same 2 research nurses
(1 specialized in geriatrics and 1 in health science) collected
all data both at baseline and follow-up using a standardized
interview procedure.?¢7 Prior to the study start, the nurses
completed a 2-day course on how to conduct the interview.
Subsequently, they practiced on a number of healthy subjects.
The inter-rater reliability between the 2 nurses was checked
at baseline for the first 30 study participants and found
acceptable (the correlation of the sum-score of each inventory
assessed between the nurses by Spearman’s rho varied from
0.91-0.97).

All potential patients aged 65 years or older were
invited to participate in the study during their hospital stay
after they had been medically stabilized. The research nurses
administered initially the Mini-Mental State Examination
(MMSE)? and subsequently the Clinical Dementia Rating
Scale (CDR)* to rate the severity of cognitive impairment.
Assessment of SOC was conducted when the older person
showed minimal or no cognitive impairment defined as a score
on the MMSE of 25 and above. At follow-up the MMSE,
CDR and the perceived health measure were repeated.

The study was based on the participants’ written,
informed consent and approved by the Regional Committee
for Medical Research Ethics in South-Eastern Norway and
the Norwegian Social Science Data Service.

Participants. All patients 65 years and older living
in the region, admitted with an acute medical condition to
the medical inpatients service, and hospitalized for at least
48 hours at the Tynset Division of the Innlandet Hospital
Trust were eligible for inclusion in the study. Of the 802
possible study participants, 318 (40%) were excluded due
to: severe dementia (116 patients) signified by a score of 3
on the CDR,* severe communication difficulties mainly
caused by profound speech difficulties and severe hearing loss
(25 patients), being in a terminal state or having died before
inclusion (47 patients), reduced physical functioning that
made completion of the protocol impossible (mainly caused
by profound cardiovascular, pulmonary or cancer diagnoses)
(106 patients), or refusal to participate (24 patients).?¢-?” Thus,
484 patients remained to be assessed for inclusion. Among
these, 267 patients were excluded as they had a score of 24
or lower on the MMSE 124 leaving 217 participants for this
study at baseline (T1) (Fig. 1). At 1-year follow-up (T2), 27
had died, 75 participants had a score on MMSE of 24 or
lower indicating cognitive impairment, and 18 declined to
participate. In total, 97 (44.7%) patients participated in the
follow-up study.

Measures. Perceived health, the dependent variable at
follow-up, was measured by one item; “How is your present
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484 Medical inpatients in study
267 | Cognitive impairment in
terms of MMSE < 24
217 Medical inpatients in the SOC and perceived health study (T1)
57 | Had died ™
88 Cognitive impairment in Excluded
terms of MMSE < 24 before follow up
18 Declined further
participation S
97 Entered in the follow up study after 1 year (T2) (14 days)
Analyzed data

Figure 1. Flow chart. Hospitalized older patients (=65 years) at Innlandet Hospital trust, Division Tynset with MSSE > 24 at inclusion (T1) and

Follow up (T2).

state of health?” with a 4-point response scale consisting of the
options “very good”, “good”, “fair” and “poor”? at baseline and
follow-up. The perceived health scores were dichotomized,
i.e., good (score 1 and 2) and not good (score 3 and 4), which
is a procedure carried out in several studies.*?

Socio-demographic information (living alone or not,
smoking habits and residence details) was measured by self-
report questions from the population-based health study
undertaken in Nord-Trendelag.’*

Physical health was obtained from medical records and
hospital administrative systems regarding the number of hos-
pitalizations during the previous 5 years, length of stay and
diagnoses at inclusion and the number of drugs and new hos-
pitalizations during the period of follow-up. Details of co-
morbid diseases were collected at inclusion using the Charlson
Index employing Schneeweiss weighting.>

Cognitive, physical and instrumental level of function-
ing were measured both at baseline and follow-up using sev-
eral scales. The first was the Mini-Mental State Examination
(MMSE);?’ a 30-point questionnaire where a score of 25 or
higher on the Norwegian version of MMMSE indicates no or
minimal cognitive impairment.3! In addition, the Clinical
Dementia Rating Scale (CDR)*° was applied at baseline and
tollow-up. CDR evaluates the severity of cognitive impairment,
where a total score of 3 (range 0-3) indicates severe dementia.*°

The level of functioning in the activities of daily living (ADL)
was assessed with the Physical Self-Maintenance Scale
(PSMS, score range of 6-30) and the Instrumental Activities
of Daily Living Scale (I-ADL a score range of 8-31)% at
baseline. Having a PSMS sum score of 6 and an I-ADL sum
score of 8 points indicate a normal level of functioning.*®
Sense of Coherence was assessed at baseline with the
13-item version of the Sense of Coherence questionnaire
(SOC) with 7 response options, the sum score ranging from
13 to 91. A higher SOC score indicates more capacity to cope
adaptively to stressful situations.?’ The SOC questionnaire has

been used in Norwegian settings!®20

and among older adults
with minimal, but not significant, cognitive impairment.?>2*

Depression and anxiety were measured at baseline by the
self-report Hospital Anxiety and Depression scale (HAD),
consisting of 14 items in total, where 7 items each measure
depressive symptoms and anxiety symptoms, and both sub-
scales have a score range of 0-21. A high sum-score indicates
more severe symptoms. The cut-off points for having clini-
cally significant depression (HAD-D) or anxiety (HAD-A)
were set to =8 in each sub-scale.’” The HAD scale has been
validated in Norway and used in several studies, including
samples among older adults.?”2%38

Data analysis. Data were analyzed by means of PASW,
version 18.0 (Chicago, IlI, USA). Descriptive analysis of
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independent samples was performed with the Chi-square
statistic or Fisher’s Exact Test for categorical variables (depend-
ing on the number of cases included). Independent sample t-tests
or the nonparametric Mann-Whitney test was performed for
continuous variables (depending on whether or not the dis-
tribution was normal). The correlations between socio-demo-
graphic, health-related and coping resource variables were
inspected with nonparametric analyses using Spearman’s rho.
'The main outcome, perceiving health as good or not good
at follow-up, was studied by logistic regression. The analyses
were checked for possible interactions. Gender and SOC at
T1 interacted strongly with perceived health at T2 and the
analyses were stratified by gender. SOC at T'1 was not linearly
associated with the outcome. Thus, the sum score of SOC was
categorized into 3 groups based on the 33.3 and 66.6 percentile
of the total sample in line with previous research? and the
our linearity tests. In the forth coming analysis, living status,
smoker/non-smoker, Charlson’s Index, PSMS, I-ADL, per-
ceived health and depression and anxiety (according to HAD)
at T1 and hospitalization during the year of follow-up were
explored. The independent variables not linearly associated
with the outcome were dichotomized (i.e. PSMS, I-ADL,
HAD-A and HAD-D) using standardized cut-off scores for

the scales. The category indicating the best health situation
was set as the reference when possible for both continuous
and categorical variables. The variables with a potential effect
(p = 0.2) on the primary outcome in the crude analyses for
men or women or both genders together were included in
adjusted analyses. Inter-correlations between independent
variables were checked before regression analysis. P-values
= 0.05 were regarded as statistically significant.

Results

Characteristics of the 51 men and 46 women who completed
the follow-up assessment are shown in Table 1. At T1 the
patients’ mean age was 75.3 (SD 6.3, range 65-89) years.
Women lived alone more often (56.5% vs. 25.5%; p < 0.01)
and had a better mean I-ADL score (mean 6.3 SD 1.9 versus
(vs.) mean 8.6 SD 1.8; p < 0.01) than men. Men and women
did not differ in their perception of health at baseline (n =22,
41.7%vs. n=22,46.5% perceived health as good, respectively).
Compared to those who completed follow-up, those who
dropped out were significantly older (mean 80.0, SD 6.9 years
vs. mean 75.3, SD 6.3 years; p < 0.01), had a higher Charl-
son Index score (mean 2.4, SD 2.2 vs. mean 1.6, SD 1.6;
p < 0.01) and a lower MMSE score (mean 27.0, SD 1.5 vs.

Table 1. Characteristics of total study sample at baseline (N = 97) by gender.

MEN WOMEN TOTAL

Socio-demographic
Gender N (%) 51 (52.58) 46 (47.42) 97 (100)
Age (by year) Mean (SD) 74.41 (6.16) 75.89 (6.29) 75.33 (6.30)
Smoking N (%) 4 (7.84) 8(17.39) 12 (12.37)
Living alone N (%) 13 (25.49) 26 (56.22) 39 (40.21)**
Information on physical health
Previous hospitalisations in last 5 years Mean (SD) 2.33 (2.67) 1.65 (2.88) 2.06 (2.80)
Actual hospitalisation (days)

Duration of hospital stay Mean (SD) 5.61 (4.18) 5.28 (3.62) 5.47 (3.77)

Duration before inclusion Mean (SD) 3.73 (2.80) 3.87 (2.68) 3.67 (2.63)
Charlson Index Mean (SD) 1.76 (1.40) 1.35 (1.68) 1.60 (1.56)
Functional capability
PSMS Mean (SD) 6.49 (1.41) 6.82 (1.43) 6.66 (1.14)
I-ADL Mean (SD) 6.28 (1.90) 8.57 (1.82) 7.36 (2.23)**
Coping resources
Sense of coherence Mean (SD) 76.53 (11.15) 76.52 (12.51) 76.53 (11.75)
Anxiety and depression
Depression (HAD-D = 8) N (%) 1(1.96) 3(6.52) 4 (4.12)
Anxiety (HAD-A = 8) N (%) 3(5.88) 5(10.87) 8(8.25)
General health
Perceived health as good N (%) 22 (41.67) 22 (46.51) 44 (43.96)

**p = 0.01.

Abbrviations: PSMS, Physical Self-Maintenance Scale; I-ADL, Instrumental Activities of Daily Living function; HAD-D, The depression subscale of the Hospital

Anxiety and Depression scale; HAD-A, The anxiety subscale of the Hospital Anxiety and Depression scale.
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mean 28.0, SD 1.6; p < 0.01). There were no differences in the
gender distribution, sense of coherence or perceived health.

The mean follow-up time was 367 (SD 29.5) days and
60.8 % (n = 59) had been hospitalized during the follow-up
period (mean number of hospitalizations 0.8, SD 1.4, range
0-8 hospitalizations).

Perceived health at T2. The correlations between
variables at T'1 and perceived health at T2 are presented in
Table 2. The prevalence of good perceived health at T2 was
52.6% (n =51) and there was no significant difference between
women and men (n = 27, 62.8% vs. n = 24, 52.1%, respec-
tively). There was no significant correlation between perceiv-
ing health as good at baseline and follow-up.

In an unadjusted gender-specific logistic regression anal-
ysis, women with a medium high SOC at'T'1 had reduced odds
of perceiving their health as good at T2 compared to women
with alow SOC (OR 0.19, 95% C10.04-0.95, p < 0.05), while
men with a medium high SOC at T1 had increased odds of
perceiving good health at T2 compared to men with a low
SOC (OR 7.22, 95% CI 1.44-36.22, p < 0.05). A high SOC
at T'1 was not associated with perceived health at T2 in either
women or men (OR 0.60, 95% CI 0.11-3.21 and OR 1.73,
95% CI 0.45-6.63).

Adjusted logistic regression analysis categorizing SOC
by gender was performed with women with a low SOC as
reference (see Table 3). Men with a low SOC and women with
a medium high SOC had reduced odds for perceiving health
as good at T2 compared to women with a low SOC. Per-
ceived health in men with a medium high or high SOC and

Table 2. Correlations' between variables at baseline (T1) and
hospitalization during the year of follow-up, and perceived health as
good at follow-up (T2) (N = 97).

PERCEIVED HEALTH AS GOOD AT T2

WOMEN MEN TOTAL
At T1
Older (by year) .04 .01 .04
Smoking -.08 -.07 -.06
Living alone .07 .07 -.09
Increasing Charlson .08 -.23 -.09
Index
PSMS > 6 .00 —.45** -.22*
I-ADL >8 .04 -14 .04
Increasing SOC -.06 19 .08
Depression (HAD-D = 8) .22 -14 .09
Anxiety (HAD-A = 8) 15 -.07 .06
Perceived health as good 10 -.01 .05
During the year of follow-up
Hospitalization -13 —.45** -.31**

1Nonparametric correlation analysis with Spearman’s rho.
*p = 0.05, **p = 0.01.
Abbreviations: T1, baseline; T2, follow-up.

women with a high SOC did not differ from women with a
low SOC. In the same analysis, new hospitalizations between
T1 and T2 decreased the odds for perceiving health as good at
T2, but PSMS score at T1 was not associated with perceived
health at T2.

Discussion

In this Norwegian longitudinal study of perceived health
in cognitively well-functioning older adults, we found that
about half of the sample perceived their health as good one
year after hospitalization. We found no association between
perceiving health as good at baseline and at follow-up. When
addressing the perceived health at inclusion the patients were
still hospitalized with an acute illness and this may have influ-
enced their answers. However, the proportion of older adults
assessing their health as good was quite low both at baseline
and follow-up compared to a sample of older home-dwelling
people (in which 90% perceived their health as good)?? and
these findings may reflect the fact that we followed up a group
of fragile older persons.

Since various living conditions have been found associ-
ated with perceived health in earlier studies,® we explored the
association between living status (living alone or not) and per-
ceived health in the initial analysis, but living status was not
associated with the primary outcome in the crude analyses for
men or women or both genders together (p > 0.2). Perceived
health may partly be influenced by gender.® In gender-specific
unadjusted analyses, men with a medium high SOC at base-
line had increased odds for perceiving health as good at follow-
up compared to men with a low SOC, while the opposite was
the case for women. In the adjusted analysis of SOC, we found
men with a low SOC less likely to perceive their health as
good compared to women with a low SOC. Otherwise, SOC
seems to have a limited importance on perceived health in this
sample of fragile older people. A medium high SOC seemed
to have an influence on the perception of health in women, but
the results were barely significant, so this finding should be
interpreted with caution. A recent Norwegian cross-sectional
study among older men and women living in their own homes
with assistance found SOC important for perceived health
only in men.!® Men with a medium high and high SOC more
often perceived their health as good compared to men with
low SOC. In cross-sectional studies among adults, some have
reported a medium high and/or high SOC to be important
for perceiving health as good only in women; others only in
men or not revealing any gender differences.!”?° In a previous
cross-sectional study we did not find gender to be of impor-
tance for the relation between SOC and perceived health.?*
The role of SOC in relation to gender and later perceptions
of health seems to be complicated and possibly influenced by
various issues such as the patients social upbringing and net-
work.!?% In one study it is reported that experiencing poor
childhood living conditions, including a poor level of educa-
tion, and little social support as adults is associated with lower
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Table 3. Associations with perceived health (good vs. not good) at T2 in adjusted logistic regression analysis (N = 97).

PERCEIVED HEALTH AT T2 ADJUSTED ANALYSIS

GOOD NOT GOOD OR, 95% ClI
At T1
Sense of coherence
Low level Women 10 3 1.00 Reference
Men 6 13 0.16 (0.03-0.86)
Medium high level Women 7 11 0.19 (0.04-1.00)
Men 10 3 0.70 (0.10-1.04)
High level Women 10 5 0.52 (0.09-2.98)
Men 8 1 0.25 (0.05-1.28)
Hospitalizations during follow-up No 38 20 1.00 Reference
Yes 13 26 0.33 (0.13-0.80)
Physical Self-Maintenance Normal 39 25 1.00 Reference
Reduced 12 21 0.46 (0.17-1.24)
Nagelkerke R square’ 26.8

'"The Hosmer and Lemeshow goodness of fit Test of adjusted analysis of perceived health as good, Chi-square 8.397 (df = 8) Sign 0.396.

OR,: The odds ratio analysis was adjusted for all included variables.
Results with p-values = 0.05 are marked with bold digits.
Abbrviations: T1, baseline; T2, follow-up.

SOC for both genders.?? In the present study we were unable
to adjust for such possible explanatory variables. Moreover, the
SOC may be less stable in these older adults than the theory of
Antonovsky indicates'>* which has been found in community
studies of older adults.””* In addition, test-retest studies of
SOC are missing in samples of older adults.'*?° Furthermore,
fragile older people, vulnerable to further health deterioration,
may be realistic about their future prospects for health, and
thus SOC has less importance for their perception of health
in the future. More studies are needed to investigate this phe-
nomenon. Thus, according to our findings the importance of
SOC in rehabilitation programs after hospitalization of older
persons with a vulnerable health seems to be somewhat limited.

In the present study, the odds for perceiving health as
good 1 year after hospitalization was reduced for those who
had been re-admitted to hospital during the follow-up period,;
i.e., the physical health status was not stable. This result was
not surprising. A meta-analysis of perceived health in older
adults reported similar results as we did. Strong associations
were found between poor perceived health and indicators of
reduced physical health status.!? In another study, change in
physical health status, rather than age and perceived health at
baseline explained the perceived health at follow-up.*® Thus,
instead of co-morbidity assessed at baseline in this group
of fragile older adults we could have assessed change in co-
morbidity during follow-up in order to better study change in
objectively measured health status during follow-up.

The study has limitations that need to be addressed. About
50% of the patients who passed the first step of the inclusion
at baseline were later excluded due to cognitive impairment

beyond the limit we had defined as acceptable (MMSE =< 24)

and additionally a large proportion (34.6%) were excluded at
follow-up because of cognitive impairment (MMSE = 24)
(Fig. 1). We may be criticized for setting too strict a limit,
since there does not seem to be an exact limit for acceptable
cognitive function for the use of the SOC questionnaires.’?
However, a study of SOC in non-institutionalized older per-
sons showed that the participants did not always interpret the
SOC-questions as intended.?!

SOC was assessed with a 13-item version of the ques-
tionnaire since comparable studies confirm that the 13-item
version can be substituted for the original 29-item version.!>1®
Antonovsky talks in general terms about high and low
SOC,31 but he did not define boundaries for low, medium
high or high scores for a SOC. However, the categorization
done in the present study is in line with the categorization of
the SOC variable performed by others?® and the linearity test
did not support a dichotomization of the SOC variable into
high and low SOC, which some other studies have used.?

The relatively low number of participants has restricted
our statistical power; thus, we cannot exclude type 2 error.
Moreover, the low number of participants made it impos-
sible to perform gender-specific adjusted analyses. An inter-
action term would have made the results more complicated
to interpret; consequently, SOC was categorized by gender.
Lastly, coping is a multifactorial concept, but in this study
coping was solely studied by the SOC. A broader coping per-
spective including both coping strategies and coping resources
could enrich the understanding of coping in relation to
perceived health in older adults.

Lastly, in a follow-up period of 12 months, several
health-related changes may occur in previously hospitalized
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patients. Thus, we cannot rule out that there are changes of
importance which we did not measure that could have altered
the relation between SOC in men and women at baseline and
their perceived health at follow-up.

Conclusion

The SOC has restricted importance for the perceived health
in older adults with vulnerable health one year after hospi-
talization. However, SOC assessed at hospitalization may be
of some importance for perceived health at follow-up in men;
i.e., those with a low SOC were less likely to perceive their
health as good compared with women with a low SOC. Thus,
the importance of using SOC in rehabilitation programs after
hospitalization seems to be somewhat limited in fragile older
adults, but more studies are needed to explain the importance

of SOC for future health in older persons.

Implications of the Study

e 'The proportion of older adults perceiving their health as
good at follow-up one-year after hospitalization is quite
low.

e The importance of SOC in rehabilitation programs after
hospitalization may be limited in fragile older adults.

e  The rehabilitation needs to focus on stabilization and
eventually improvement of their physical health so they
may avoid re-admittance.
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