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Abstract

Background

Growing evidence shows that sense of coherence (SOC) is related to health promotion.
Knowledge of SOC among older adults in Taiwan is limited. The present study aimed to
investigate SOC status and its relationship to personal and environmental factors among
older adult residents of long-term care facilities (LTCFs) in northeastern Taiwan.

Methods

This cross-sectional study was performed in Yilan, Taiwan. With face-to-face interviews, we
obtained data from 104 LTCF residents (aged 65 years and older) using the Chinese ver-
sion of Antonovsky's short 13-item SOC scale. We also collected the information on per-
sonal characteristics, physical and social environmental resources. Multiple linear
regression was used to analyze factors potentially influencing SOC.

Results

Of the participants, the mean score (+standard deviation) of SOC was 58.3 (+8.8), while
scores on SOC subscales (comprehensibility, manageability, and meaningfulness) were
23.4+4.5,17.9+3.8, and 17.0 £3.2, respectively. Education level, activities of daily living
and number of LTCF staff were found to be independently associated with SOC status after
adjusting for demographic characteristics, health status, and environmental resources. In
addition, interactions between personal and environmental factors had a crucial influence
on SOC status.

Conclusions

Participants in this study had relatively low SOC scores compared to their counterparts in
Western countries. In addition to personal factors, environmental factors can play a
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significant role in SOC status among older adult LTCF residents. Comprehensive evalua-
tion of SOC status should consider person-environment interaction effects.

Background

Changes to both family and socioeconomic structures in rapidly aging populations have dra-
matically increased the demand for long-term care facilities (LTCFs) [1]. It is indicated that
health maintenance and promotion of successful aging, in physical, mental, and social terms,
among elderly LTCF residents are now top priorities for healthcare providers [2]. Compared to
those living in communities, older adult LTCF residents may face additional challenges related
to changes in the living environment, daily lifestyle, social networks, and support after moving
into an LTCF, potentially resulting in a sense of loss or suffering [3]. Therefore, the importance
of enhancing their coping resources has been recognized. These resources may include any
characteristic of a person, group, or environment that can facilitate adaptation to stress [4,5].
Sense of coherence (SOC) has been proven to be an influencing factor of coping [6]. Further,
Eriksson and Lindstrom have shown that SOC is an important contributor to the development
and maintenance of physical and mental health and quality of life [7,8].

Antonovsky first introduced the concept of SOC in the salutogenic theory as a way of seeing
the world that facilitates successful coping with stressors in diverse situations and cultures
[4,9]. SOC facilitates an individual’s use of various resources when faced with complex envi-
ronments and challenges. By influencing the perception of internal and external environmental
stimuli, SOC allows an individual to maintain a high degree of health, through a more effective
handling of, and a subsequent decrease in, stress [4,10]. SOC includes three core components:
comprehensibility, manageability, and meaningfulness. Comprehensibility is the degree to
which events are perceived to be explicable, predictable, and structured. Manageability is the
degree to which one feels they can cope. Meaningfulness is how much one feels that life makes
sense, and how worthy challenges are of investment and engagement [4]. Thus SOC can be
understood to represent an individual’s ability to maintain a positive attitude while exhibiting
understanding amidst challenging situations (comprehensibility), applying diverse resources
(manageability), and seeking and realizing meaning in life (meaningfulness), all of which can
help maintain an ideal state of health.

For older adults, SOC has been studied extensively in different settings including amongst
community-dwellers, in-hospital patients, and nursing home residents [11-16]. Previous stud-
ies on SOC among older adults have focused mainly on its relationship to physiological con-
cerns, psychological status, quality of life, well-being, life satisfaction, and personal and social
coping resources. It has been reported that anxiety, fatigue, loneliness, anger, low morale,
despair, depression, stress, awareness, low social support, low emotional support, and post-
traumatic stress syndrome are all negatively correlated with SOC [13,17,18]. Meanwhile, age,
optimism, participation in activities, and perceived health status are positively correlated with
SOC [13,17,19,20]. SOC is also a factor in predicting feelings of emotional and social isolation
[21], and is able to predict optimism, self-esteem, low depressive mood, self-efficacy, and social
support [20,22]. Although a wealth of research has examined SOC as an indicator of psycho-
logical health, knowledge regarding factors influencing SOC among older adult LTCF residents
is limited, especially in terms of environmental factors and person-environment interactions. It
is well known that environmental factors have an important influence on human behavior in
general. Further, Lawton’s ecological model of aging emphasizes the potential of a balance
between personal competence and environmental demand for producing stress-resistance
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capabilities and positive feelings of experiences, especially during interactions between older
adults and the social environment [23].

Because of changes of life patterns, moving into a LTCF can be a challenge for older adults.
SOC may change when people begin new patterns of life experiences [10,16]. Given SOC’s role
in health promotion, it is worthy to explore influencing factors for SOC and even developing
programs to strengthen SOC. In fact, environmental factors are often more readily modifiable
than personal factors. Additionally, there is a knowledge gap regarding Taiwanese older adults’
SOC status. Therefore, we conducted this cross-sectional pilot study to investigate the relation-
ship between SOC status, personal factors, and environmental (physical and social) factors
among older adult LTCF residents in northeastern Taiwan. The specific aims of this study were
1) to determine the SOC status among older adult LTCF residents; 2) to determine the factors
associated with SOC status; and 3) to examine interaction effects between personal and envi-
ronmental factors on SOC status. Based on the salutogenic theory and the ecological model of
aging, our hypothesis is that environmental factors may play a role in determining SOC status
and may modify the relationship between personal factors and SOC status among older adults
in LTCFs.

Methods
Design, Settings and Participants

This study adopted a cross-sectional research design and employed a face-to-face interview
with a structured questionnaire, which was carried out in the LTCFs while participants were in
good mental condition. This study was approved by the Institutional Review Board of National
Yang-Ming University Hospital (IRB No: 2010045). Data were collected from January 1 to
December 31, 2011.

According to the relevant laws and regulations in Taiwan [24], LTCFs’ accommodation
capacity is limited to 5 to 200 beds. Those with 49 beds or fewer are recognized as small sized
facilities. LTCF must also follow the mandatory staffing ratio regulations. During data collec-
tion, there were 39 officially certified LTCFs (10 large sized and 29 small sized) in Yilan
County, and a total of 18 (46.2%) facilities were conveniently sampled and visited. Of those,
three were large sized facilities with 100 beds or more, and the others were small size facilities
with 49 beds or fewer. The inclusion criteria for participants included: over 65 years of age,
having resided in the LTCF for more than one month, being communicable, and no history of
previously diagnosed mental disorder (e.g. dementia or depression). There were 229 residents
met the inclusion criteria when we visited. The authors collected the sample by asking for vol-
unteers from all eligible residents, enrolling 122 eligible and volunteer subjects after obtaining
informed consent. The authors documented informed consent by the use of a written consent
form and signed by the subject or the subject's legally authorized representative. To increase
the likelihood of removing subjects with severe cognitive impairment, we further excluded 18
participants with scores < 17 on the Mini-Mental State Examination (MMSE) from the
analysis.

Instruments

The structured questionnaire was composed of four parts: personal factors, physical environ-
mental factors, social environmental factors, and the SOC scale.

Personal data included demographic data (age, gender, marital status, education, and reli-
gion), health status (multi-morbidity, activities of daily living [ADL], MMSE, geriatric depres-
sion scale [GDS]), and willingness to be admitted. Data on physical environmental factors
covered room type, natural window views, and outdoor public spaces. Social environmental
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factors included length of LTCF stay (months), number of leisure activities per week, number
of family visits per week, and number of LTCF staff (including full-time registered nurses,
nurse aides and social workers). Because the distribution of number of staff was bimodal
among these 18 sampled LTCFs, number of staff was coded as a binary variable according to
the lower limit (31 persons) of large sized facilities.

This study used the Chinese version of Antonovsky's short 13-item SOC scale, the Chinese
SOC scale, which was validated by Tang and Dixon (Cronbach’s o = 0.89) [25]. The short-
form SOC scale has been proven to be nearly equivalent to the long form in its reliability and
validity [26]. The short-form SOC scale is a 7-point Likert scale with 5 items for comprehensi-
bility, 4 for manageability, and 4 for meaningfulness, with each item rated on a scale from 1
(never) to 7 (very often) and a sum score ranging from 13 to 91. Higher scores indicate stronger
SOC.

Data analysis

Statistical analyses were performed with SPSS 20.0 and p<0.05 was set as the required level of
significance. All data were expressed as percentage or mean + standard deviation (SD). Inde-
pendent t test, one-way ANOVA with Tukey’s post-hoc test and Pearson’s correlation analysis
were used to explore the influences of personal factors, physical and social environmental fac-
tors on SOC and its three core components. Only the significant influencing variables were
entered as covariates into the multiple regression models. To investigate potential associations
between personal factors (demographic characteristics and health status), environmental fac-
tors (physical and social) and SOC, multiple regression analyses were conducted with overall
SOC scores as the dependent variable. To estimate how, and to what extent, environmental fac-
tors influenced SOC, a hierarchical regression was performed. Personal and environmental fac-
tors were entered block-wise into the models. Model 1 considered personal factors as
independent variables, whereas environmental factors were added in Model 2. To examine the
interaction effects between personal and environmental factors on SOC, a multiple regression
with a stepwise selection method was performed in Model 3 using all significant influencing
variables and their interactions. The stepwise method selected a subset of the variables that had
a high correlation with SOC and identified the model that explained the greatest amount of
variation in SOC. Multicollinearity diagnostics were assessed on the basis of the suggestions in
the SPSS linear regression model. The Akaike information criterion (AIC) value of each model
was also calculated.

Results

One hundred and four eligible participants (64 [61.5%] females) were finally recruited into the
study. Table 1 shows the distribution of individual characteristics, environmental resources
and SOC scores (total scale and three sub-scales). The mean age was 77.3 6.9 years (range:
65-93). Generally, males were younger and had higher level of education, and a higher propor-
tion of males were married. The mean ADL, MMSE, and GDS scores of all participants was
62.3 £5.8 (range: 28-88), 22.6 +1.5 (range: 21-27), and 8.1 +1.7 (range: 4-15), respectively.
The mean number of leisure activities and family visits per week was 4.3 +1.0 (range: 3-6)
and 2.3 +£0.6 (range: 1-3), respectively. The mean scores of the Chinese SOC scale and its three
subscales (comprehensibility, manageability, and meaningfulness) for all participants were
58.3 £8.8 (range: 34-79), 23.4 +4.5 (range: 11-34), 17.9 +3.8 (range: 10-27), and 17.0 +3.2
(range: 6-24).

Table 2 presents the factors influencing SOC as determined by one-way ANOVA test, inde-
pendent t test or Pearson’s correlation analysis. The effects of education level on SOC
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Table 1. Characteristics and sense of coherence of participants (n = 104).

Variables

Personal Factor

Age, mean years (SD) 77.3 (6.9)
Gender, n (%)
Female 64 (61.5)
Male 40 (38.5)
Marital status, n (%)
Unmarried 10 (9.6)
Married 54 (51.9)
Divorced or widowed 40 (38.5)
Education level, n(%)
lliterate 52 (50.0)
Elementary school 37 (35.6)
High school & above 15 (14.4)
Religion, n (%)
No 14 (13.5)
Yes 90 (86.5)
Multi-morbidity, n (%)
1 chronic disease 7 (6.7)
2 chronic diseases 39 (37.5)
3 chronic diseases 26 (25.0)
4 chronic diseases and above 32 (30.8)
Activities of daily living, mean (SD) 62.3 (5.8)
Mini-mental status examination, mean (SD) 22.6 (1.5)
Geriatric depression scale, mean (SD) 8.1(1.7)
Voluntary admission, n(%)
Yes 24 (23.1)
No 80 (76.9)
Physical Environmental Factor
Room type, n (%)
Single room 12 (11.5)
Double room 21 (20.2)
>3 persons/room 71 (68.3)
Natural window views, n (%)
Yes 76 (73.1)
No 28 (26.9)
Outdoor public space, n (%)
Yes 35 (33.7)
No 69 (66.3)
Social Environmental Factor
Length of LTCF stay, mean months (SD) 17.2 (17.5)
Number of leisure activities per week, n (%)
3 per week 23 (22.1)
4 per week 46 (44.2)
5 per week 17 (16.3)
6 per week 18 (17.3)
Number of family visits per week, n (%)
1 per week 4 (3.8)
(Continued)
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Table 1. (Continued)

Variables
2 per week 61 (58.7)
3 per week 39 (37.5)
Number of LTCF staff, n (%)
<31 76 (73.1)
>31 28 (26.9)
Sense of Coherence, mean (SD)
Total score 58.3 (8.8)
Comprehensibility subscore 23.4 (4.5)
Manageability subscore 17.9 (3.8)
Meaningfulness subscore 17.0 (3.2)

SD: standard deviation; LTCF: long-term care facility.

doi:10.1371/journal.pone.0146912.1001

(F =5.99, p =0.003), comprehensibility (F = 3.61, p = 0.031) and meaningfulness (F = 7.29,

p = 0.001) were significant. Tukey’s post-hoc tests indicated that subjects with a high school
and above education level had significantly higher scores in SOC, comprehensibility and mean-
ingfulness than illiterate subjects. ADL was significantly correlated with SOC (r = 0.31,

p = 0.001), comprehensibility (r = 0.26, p = 0.008) and manageability (r = 0.35, p = 0.001). Resi-
dents in LTCFs with >31 staff members had significantly higher scores in SOC (t = -3.36,

p = 0.001), manageability (t = -2.54, p = 0.015) and meaningfulness (t = -3.01, p = 0.003) than
those in LTCFs with <31 staff members. In addition, age, marital status, multimorbidity, vol-
untary admission, outdoor public space, and frequency of leisure activities were also signifi-
cantly associated with SOC or any one of the three core components.

Table 3 lists the results of multiple regression analysis. In Model 1 (F = 4.495, p<0.001),
education level and ADL were independently associated with SOC, and these associations
remained unchanged in Model 2. After controlling for personal factors, we observe a significant
association between SOC and the number of LTCF staff in Model 2 (F = 4.355, p<0.001). The
explanatory power for SOC increased from Model 1 (adjusted R* = 0.213) to Model 2 (adjusted
R? =0.264). In Model 3 (F = 12.584, p<0.001), the result of stepwise multiple regression analy-
sis revealed that ADL and two interaction variables (high school and above education level X
outdoor public space; age X number of LTCEF staff) accounted for 25.2% of the variance in
SOC. Model 3 had the lowest AIC value (425.755) among all models. Multicollinearity diagnos-
tics were examined and variance inflation factors between any variables were less than 7.1 in all
models.

Discussion

In the present study, we examined SOC status and its three core components among older
adult LTCF residents in northeastern Taiwan and investigated how SOC is influenced by per-
sonal and environmental factors. Education level, ADL score and number of LTCF staff were
demonstrated to be the main determinants of SOC. In addition, significant interactive effects
between personal and environmental factors on SOC could be observed. Knowledge of SOC
status among older adults in Taiwan is limited, especially for those residing in LTCFs. Our
study may contribute to the understanding of SOC status among this specific older adult
population.

The mean score (+SD) of the 13-item Chinese SOC scale among our participants was 58.3
(8.8), which is similar to results (mean score 57.7 £8.0) of a study performed on Hong Kong
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Table 2. Factors influencing sense of coherence and three core components.

Personal Factor
Age
Marital status

Unmarried (a)

Married (b)

Divorced or widowed (c)
Education level

llliterate (a)

Elementary school (b)

High school & above (c)
Multi-morbidity

1 chronic disease

2 chronic diseases

3 chronic diseases

4 chronic diseases and above
Activity of daily living
Voluntary admission

Yes

No
Physical Environment Factor
Outdoor public space

Yes

No
Social Environment Factor
Number of leisure activities per week

3 per week (a)

4 per week (b)

5 per week (c)

6 per week (d)
Number of LTCF staff

<31

>31

Sense of coherence

Mean (SD)

58.5(8.2)
56.0(7.6)
61.5(9.5)

56.0(8.8)
59.2(8.3)
64.3(6.9)

53.6 (7.6)
60.3(9.5)
55.7(8.5)
59.2(7.7)

55.7(9.8)
59.1(8.4)

61.5(10.5)
56.7(7.3)

60.6(7.2)
54.8(6.7)
62.1(10.3)
60.9(11.0)

56.7(7.6)
62.9(10.3)

F/t/r8

0.22*
4.82*c>b

5.99**c>a

2.27

0.31**
0.56

2.39*

5.02**c, d, a>b

-3.36%*

Comprehensibility

Mean (SD)

23.1(5.3)
22.2(4.4)
25.1(3.9)

22.4(4.6)
24.0(3.8)
25.6(5.0)

21.0(3.9)
24.2(4.8)
22.5(4.8)
23.8(3.8)

21.7(4.3)
24.0(4.4)

24.5(5.5)
22.9(3.8)

25.2(2.6)
21.7(3.8)
25.1(5.5)
23.9(5.6)

23.0(3.9)
24.8(5.7)

F/t/r8

0.21*
5.20**c>b

3.61*c>a

1.47

0.26**
-2.24*

1.59

4.70**c, a>b

-1.55

Manageability

Mean (SD)

17.2(3.7)
17.1(3.0)
19.2(4.5)

17.3(3.4)
18.3(4.3)
19.1(3.5)

17.9(4.5)
18.4(4.1)
17.2(3.1)
17.9(3.9)

17.9(5.0)
17.9(3.4)

19.1(4.6)
17.3(3.2)

18.1(3.9)
16.9(2.7)
19.5(4.7)
18.7(4.5)

17.2(3.2)
19.7(4.7)

F/tIr8

0.20*
4.08*c>b

1.57

0.53

0.35%*
0.03

2.09*

2.65

-2.54*

Meaningfulness

Mean (SD)

18.2(2.9)
16.7(2.8)
17.2(3.6)

16.4(3.2)
16.9(2.9)
19.7(2.3)

14.7(1.6)
17.7(2.8)
16.0(3.7)
17.5(2.9)

16.1(2.9)
17.3(3.2)

17.9(3.4)
16.6(2.9)

17.3(2.7)
16.2(3.0)
17.5(3.7)
18.2(3.2)

16.5(2.9)
18.5(3.3)

F/t/r8

0.06
1.00

7.29%*c>b, a

3.25*

0.09
-1.59

2.04*

2.06

-3.01%*

Religion, mini-mental status examination, geriatric depression scale, room type, natural window view, length of LTCF stay and frequency of family visit
were not significantly associated with sense of coherence and any core component by using one-way ANOVA, independent t test or Pearson’s correlation

analysis.

SD: standard deviation; LTCF: long-term care facility.

SF/t/r. One-way ANOVA(with Tukey’s post-hoc test, if needed), independent t test, or Pearson’s correlation analysis was used as appropriate.

*P<0.05
*¥*P<0.01

doi:10.1371/journal.pone.0146912.t002

Chinese adults with diabetes [27] and is also very close to the normative data reported by Anto-
novsky [9]. Antonovsky cited means on normative data from published literatures using SOC-
13 scale ranging from mean values 58.5 to 68.7 [9]. However, our results were lower than the
nursing home residents’ mean SOC-13 scores reported in Western countries. Cole found a
mean score of 65.5 among nursing home residents aged 72-88 years in the United States [28].
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Table 3. Multiple regression analysis of sense of coherence scale among participants (n = 104).

Main effects
Personal Factor
Age (year)

Marital status

Unmarried (ref.)

Married

Divorce/Widowed
Education level
lliterate (ref.)
Elementary school
High school and above
Multi-morbidity
Activities of daily living
Voluntary admission (yes [ref.] /no)
Physical Environmental Factor
Outdoor public space (no [ref.)/yes)
Social Environmental Factor
Number of leisure activities per week
Number of LTCF staff (<31 [ref.]/ >31)
Interaction effects

Age x Number of LTCF staff

Model 12 Model 2° Model 3°

B (Beta) p value B (Beta) p value B (Beta) p value

0.164 (0.129) 0.189 0.157 (0.124) 0.203

2.065 (-0.118) 0475  -1.634(-0.093)  0.562
0.846 (0.047)  0.781  -0.425(-0.024)  0.887

3.367 (0.184)  0.056  2.969 (0.163)  0.100
7.191 (0.289)  0.004 5434 (0.218)  0.028
-0.155 (-0.028)  0.759  -0.181(-0.033)  0.716
0.148 (0.266)  0.004  0.169(0.304)  0.003  0.189 (0.339)  <0.001
3.072(0.148)  0.098  2.883(0.139)  0.110

-0.829 (-0.045)  0.843

-1.247 (-0.142)  0.525
8.443 (0.428)  0.017

Education level (High school and above) x Outdoor public space 3.028 (0.180) 0.040
0.002 (0.361)  <0.001
0.213 0.264 0.252
Akaike information criterion 431.672 427.459 425.755

LTCF: long-term care facility. p value less than 0.05 in bold.
& Hierarchical regression analysis with personal and environmental factors entered as covariates block-wise into the models.
P Stepwise regression analysis using personal and environmental factors and their interactions.

doi:10.1371/journal.pone.0146912.1003

A study in Norway that included older people (mean age 85.4 years) staying in nursing homes
also showed the mean SOC-13 scores as high as 69.1 [29]. Antonovsky stated that an individu-
al’'s SOC is constructed within his or her own cultural, social and historical background [10].
The SOC variation across studies could be due to the influence of differences in subjective
experiences or cultural backgrounds on an individual’s intrinsic beliefs. For example, SOC is
positively associated with optimism [19]. However, there is cultural variation on optimistic and
pessimistic bias [30]. Westerners held an optimistic bias in the prediction of positive and nega-
tive events, whereas Easterners held a pessimistic bias for negative events. Therefore, we sug-
gest conducting further study to explore the cultural influence on SOC between Eastern and
Western older adults.

The present study revealed that environmental resources can still influence SOC status after
personal factors are controlled for. The number of LTCF staff was independently associated
with older adult residents’ SOC. Caring personnel can serve as an important resource for LTCF
residents. Compared with family members, caring personnel have more consistent and pro-
longed contact with residents and provide overall care services including nursing, nutrition,
rehabilitation, and social work. Because of the mandatory requirement for the nursing staffing
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ratio in Taiwan [24], the number of staff is relatively proportional to the accommodation
capacity of LTCFs. The impact of LTCF size or staff number on residents’ SOC has not been
studied in detail. Similarly, the association between facility size and nursing home residents’
quality of life is still inconsistent in the literature [31]. We speculate that larger sized LTCFs
with more skilled staff members may be more likely to offer an engaging social environment
characterized by comprehensive care, better orientation, increased social interaction and sup-
port. In the present study, even with similar staffing ratio, facilities with a staff number >31
held more leisure activities per week than those with a staff number <31 (5.6 £0.5 vs. 3.8 £0.6,
p< 0.001). In addition, with more staff members available to help them meet the demands
imposed by contextual stimuli, LTCF residents may demonstrate a higher degree of manage-
ability. Indeed, we discovered that the residents of LTCFs with more staff had a significantly
higher mean manageability subscale score than those who stayed in LTCFs with fewer staff (t =
-2.54, p = 0.015). Furthermore, there was a trend that the former also had higher mean subscale
scores of comprehensibility and meaningfulness than the latter (t = -1.55, p = 0.129; t = -3.01,
p = 0.003, respectively). This suggests that number of staff could represent a crucial environ-
mental factor in the process of delivering comprehensible, manageable and meaningful care
service in the facilities.

Regarding personal factors, we discovered a significant trend of LTCF residents with a
higher education level having higher scores in SOC and its three core components. Our results
are similar to those of previous studies on older adults [32,33]. It has been clearly recognized
that education is an important resource for older adults [34,35]. Knowledgeable and highly
educated persons may have access to and easily obtain other sources of well-being [32].

Compared with those living at home, older adult residents of LTCFs or nursing homes are
more likely to be physically or functionally disabled and in need of nursing care services. In the
present study, 60.6% of participants had ADL scores < 60, and our results indicated that ADL
score is significantly associated with SOC across all models. Tsuno & Yamazaki demonstrated
that limitations to physical activity showed significant association with SOC among both urban
and rural residents in Japan after adjusting for sociodemographic characteristics [36]. Borglin
et al. found that Swedish elderly with low present quality of life were less physically active and
had lower SOC scores as well [37]. Those with greater ADL performance limitations may have
less confidence in coping, resulting in a negative impact on manageability. Hence, it is worth
exploring the impact of physical rehabilitation, the intervention that might improve ADL, on
SOC status in future research.

Some gerontological studies have focused on the relationship between the individual and
the environment, providing insight into personal and environmental factors that influence
health outcomes in long-term care settings [38-40]. According to Lawton’s model of person-
environmental fit [23], subjects with lower personal competence are best matched with envi-
ronments with fewer demands and more support, such as a skilled nursing environment [39].
However, the impact of person-environment interaction on SOC status among older adult
LTCEF residents is not well understood. Our results demonstrate a statistically significant inter-
action effect on SOC between age and number of staff (standardized interaction coeffi-
cient = 0.361, p<0.001). This effect indicates that older adults in LTCFs with more staff may
have a stronger SOC than those who stay in LTCFs with fewer staff. This is reasonable, given
that people may require more caring resources while aging. In addition, we observed that envi-
ronmental factors (outdoor public space) may moderate the relationship between education
level and SOC (standardized interaction coefficient = 0.361, p<0.001). This suggests that more
educated residents who stay in LTCFs with outdoor public space may have a stronger SOC
than those who stay in LTCFs without outdoor public space. Although the mechanism of these
interaction effects is unclear and must be studied further, it seems that the effects of personal
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factors on SOC status are not constant but vary depending upon the environmental context.
The explanatory power of Model 2 (the full model) was slightly higher than that of Model 3
(with interaction terms included). However, Model 3 had the lowest AIC value among the
three regression models. The lower the corresponding AIC value is, the better the fit of the
model is, and the less information loss the model has [41]. The present pilot study illustrates
the importance of utility of multidimensional perspective and integration of the influence of
personal-environmental interaction for SOC evaluation.

Several limitations in the present study should be addressed. First, because of the inherent
disadvantage of cross-sectional study design, it is impossible to infer a causal relationship
between SOC status, personal and environmental factors. We can only interpret the results as
associations. Second, though we surveyed 46.2% officially certified LTCFs in Yilan County,
sampling was done with a nonprobability method, creating a potential shortcoming in terms of
representativeness. Finally, given that all of the participants were of Chinese ethnicity, further
evaluation is necessary for the implications of our results to be generalized in other contexts.

Conclusion

The present study provides evidence regarding the SOC status and association factors among
older adult LTCF residents in Yilan, Taiwan. To our knowledge, this is the first study reporting
the SOC of institutionalized older adults in Taiwan. Our findings indicate that older adult
LTCEF residents in Taiwan had relatively low SOC scores compared to their counterparts in
Western countries. Among personal and environmental factors, we discovered that education
level, ADL score and number of LTCF staft were factors significantly associated with the SOC
status. Those who had a higher education level and higher ADL scores and those who stayed in
LTCFs with more staff had a stronger SOC. In addition, our findings suggest that comprehen-
sive elevation of SOC among older adult LTCF residents should integrate the influence of inter-
actions between personal and environmental factors. The challenge for LTCF staff is to help
residents maintain or strengthen their SOC. Although this pilot study has some limitations,
our results may be helpful for LTCF staff to gain insight into the impact of environmental fac-
tors on SOC and prompt them to pay more attention to personal-environmental interaction
effects. More longitudinal studies with a larger sample size are warranted to achieve a greater
understanding of the relationship between SOC, personal characteristics and environmental
resources of older adults in long-term care settings.

Supporting Information

S1 Table. Univariable regression analysis of sense of coherence scale and three core compo-
nents among participants (n = 104).
(DOC)

Acknowledgments

This work was supported by the National Yang-Ming University Hospital under Grant
2010B045.

Author Contributions

Conceived and designed the experiments: RNJ IJC. Performed the experiments: RN]J. Analyzed
the data: RNJ IJC DCT. Contributed reagents/materials/analysis tools: RNJ. Wrote the paper:
RNJDCT IJC.

PLOS ONE | DOI:10.1371/journal.pone.0146912 January 11,2016 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0146912.s001

@’PLOS ‘ ONE

Sense of Coherence among Older Adults Living in Long-Term Care Facilities

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

Wang CH, Kuo NW. Zeitgeists and development trends in long-term care facility design. J Nurs Res.
2006; 14: 123—-132. PMID: 16741862

Hwang HL, Hsieh PF, Wang HH. Taiwanese long-term care facility residents' experiences of caring: a
qualitative study. Scand J Caring Sci. 2013; 27: 695-703. doi: 10.1111/j.1471-6712.2012.01082.x
PMID: 23043566

Lee DT, Woo J, Mackenzie AE. A review of older people’s experiences with residential care placement.
J Adv Nurs. 2002; 37: 19-27. PMID: 11784394

Antonovsky A. Health, stress, and coping: new perspectives on mental and physical well-being. San
Francisco: Jossey-Bass Inc; 1979.

Lindstréom B, Eriksson M. Salutogenesis. J Epidemiol Community Health. 2005; 59: 440—-442. PMID:
15911636

Lévheim H, Graneheim UH, Jonsén E, Strandberg G, Lundman B. Changes in sense of coherence in
old age—a 5-year follow-up of the Umea 85+ study. Scand J Caring Sci. 2013; 27: 13-19. doi: 10.1111/
j-1471-6712.2012.00988.x PMID: 22462766

Eriksson M, Lindstrém B. Validity of Antonovsky's sense of coherence scale: a systematic review. J
Epidemiol Community Health. 2005; 59: 460—466. PMID: 15911640

Eriksson M, Lindstrédm B. Antonovsky's sense of coherence scale and the relation with health: a sys-
tematic review. J Epidemiol Community Health. 2006; 60: 376—-381. PMID: 16614325

Antonovsky A. The structure and properties of the sense of coherence scale. Soc Sci Med. 1993; 36:
725-733. PMID: 8480217

Antonovsky A. Unraveling the mystery of health: How people manage stress and stay well. San Fran-
cisco: Jossey-Bass Inc; 1987.

Naaldenberg J, Tobi H, van den Esker F, Vaandrager L. Psychometric properties of the OLQ-13 scale
to measure Sense of Coherence in a community dwelling older population. Health Qual Life Outcomes.
2011;9: 37.doi: 10.1186/1477-7525-9-37 PMID: 21605392

Séderhamn O, Séderhamn U. Sense of coherence and health among home-dwelling older people. BrJ
Community Nurs. 2010; 15: 376-380. PMID: 20706182

Thygesen E, Seevareid Hl, Lindstrem TC, Engedal K. Psychological distress and its correlates in older
care-dependent persons living at home. Aging Ment Health. 2009; 13: 319-327. doi: 10.1080/
13607860802534591 PMID: 19484595

Helvik AS, Engedal K, Selbzek G. Sense of coherence and quality of life in older in-hospital patients
without cognitive impairment—a 12 month follow-up study. BMC Psychiatry. 2014; 14: 82. doi: 10.
1186/1471-244X-14-82 PMID: 24645676

Thygesen E, Saevareid HI, Lindstrem TC, Engedal K, Nygaard HA. Predicting needs for nursing home
admission—does sense of coherence delay nursing home admission in care dependent older people? A
longitudinal study. Int J Older People Nurs. 2009; 4: 12-21. doi: 10.1111/j.1748-3743.2008.00132.x
PMID: 20925797

Drageset J, Espehaug B, Hallberg IR, Natvig GK. Sense of coherence among cognitively intact nursing
home residents—a five- year longitudinal study. Aging Ment Health. 2014; 18: 889-896. doi: 10.1080/
13607863.2014.896866 PMID: 24735407

Nilsson B, Holmgren L, Westman G. Sense of coherence in different stages of health and disease in
northern Sweden: gender and psychosocial differences. Scand J Prim Health Care. 2000; 18: 14—20.
PMID: 10811037

Eriksson M, Lindstrém B. A salutogenic interpretation of the Ottawa Charter. Health Promot Int. 2008;
23: 190-199. doi: 10.1093/heapro/dan014 PMID: 18356285

Posadzki P1, Stockl A, Musonda P, Tsouroufli M. A mixed-method approach to sense of coherence,
health behaviors, self-efficacy and optimism: towards the operationalization of positive health attitudes.
Scand J Psychol. 2010; 51: 246-252. doi: 10.1111/j.1467-9450.2009.00764.x PMID: 20132461

Nygren B, Alex L, Jonsen E, Gustafson Y, Norberg A, Lundman B. Resilience, sense of coherence, pur-
pose in life and self-transcendence in relation to perceived physical and mental health among the oldest
old relation to perceived physical and mental health among the oldest old. Aging Ment Health. 2005; 9:
354-362. PMID: 16019292

Drageset J, Espehaug B, Kirkevold M. The impact of depression and sense of coherence on emotional
and social loneliness among nursing home residents without cognitive impairment—a questionnaire sur-
vey. J Clin Nurs. 2012; 21: 965-974. doi: 10.1111/.1365-2702.2011.03932.x PMID: 22250600

Wiesmann U, Niehorster G, Hannich HJ. Subjective health in old age from a salutogenic perspective.
Br J Health Psychol. 2009; 14: 767—787. doi: 10.1348/135910709X413124 PMID: 19245743

PLOS ONE | DOI:10.1371/journal.pone.0146912 January 11,2016 11/12


http://www.ncbi.nlm.nih.gov/pubmed/16741862
http://dx.doi.org/10.1111/j.1471-6712.2012.01082.x
http://www.ncbi.nlm.nih.gov/pubmed/23043566
http://www.ncbi.nlm.nih.gov/pubmed/11784394
http://www.ncbi.nlm.nih.gov/pubmed/15911636
http://dx.doi.org/10.1111/j.1471-6712.2012.00988.x
http://dx.doi.org/10.1111/j.1471-6712.2012.00988.x
http://www.ncbi.nlm.nih.gov/pubmed/22462766
http://www.ncbi.nlm.nih.gov/pubmed/15911640
http://www.ncbi.nlm.nih.gov/pubmed/16614325
http://www.ncbi.nlm.nih.gov/pubmed/8480217
http://dx.doi.org/10.1186/1477-7525-9-37
http://www.ncbi.nlm.nih.gov/pubmed/21605392
http://www.ncbi.nlm.nih.gov/pubmed/20706182
http://dx.doi.org/10.1080/13607860802534591
http://dx.doi.org/10.1080/13607860802534591
http://www.ncbi.nlm.nih.gov/pubmed/19484595
http://dx.doi.org/10.1186/1471-244X-14-82
http://dx.doi.org/10.1186/1471-244X-14-82
http://www.ncbi.nlm.nih.gov/pubmed/24645676
http://dx.doi.org/10.1111/j.1748-3743.2008.00132.x
http://www.ncbi.nlm.nih.gov/pubmed/20925797
http://dx.doi.org/10.1080/13607863.2014.896866
http://dx.doi.org/10.1080/13607863.2014.896866
http://www.ncbi.nlm.nih.gov/pubmed/24735407
http://www.ncbi.nlm.nih.gov/pubmed/10811037
http://dx.doi.org/10.1093/heapro/dan014
http://www.ncbi.nlm.nih.gov/pubmed/18356285
http://dx.doi.org/10.1111/j.1467-9450.2009.00764.x
http://www.ncbi.nlm.nih.gov/pubmed/20132461
http://www.ncbi.nlm.nih.gov/pubmed/16019292
http://dx.doi.org/10.1111/j.1365-2702.2011.03932.x
http://www.ncbi.nlm.nih.gov/pubmed/22250600
http://dx.doi.org/10.1348/135910709X413124
http://www.ncbi.nlm.nih.gov/pubmed/19245743

@’PLOS ‘ ONE

Sense of Coherence among Older Adults Living in Long-Term Care Facilities

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

Lawton MP. Competence, environmental press, and the adaptation of older people. In: Lawton MP,
Windley PG, Byerts TO, editors. Aging and the environment: Theoretical approaches. New York:
Springer Publishing Company; 1982. pp. 33-59.

Ministry of Health and Welfare. Establishment Standards of Senior Citizens’ Welfare Institutions. Avail-
able: http://law.moj.gov.tw/Eng/LawClass/LawAll.aspx?PCode=D0050039.

Tang ST, Dixon J. Instrument translation and evaluation of equivalence and psychometric properties:
the Chinese Sense of Coherence Scale. J Nurs Meas. 2002; 10: 59-76. PMID: 12048971

Antonovsky A. The salutogenic model as theory to guide health promotion. Health Promot Int. 1996; 11:
11-18.

Shiu AT. Sense of coherence amongst Hong Kong Chinese adults with insulin-treated type 2 diabetes.
Int J Nurs Stud. 2004; 41: 387-396. PMID: 15050850

Cole CS. Nursing home residents' sense of coherence and functional status decline. J Holist Nurs.
2007; 25: 96—103. PMID: 17515564

Drageset J, Nygaard HA, Eide GE, Bondevik M, Nortvedt MW, Natvig GK. Sense of coherence as a
resource in relation to health-related quality of life among mentally intact nursing home residents—a
questionnaire study. Health Qual Life Outcomes. 2008; 21: 85.

Chang EC, Asakawa K. Cultural variations on optimistic and pessimistic bias for self versus a sibling: is
there evidence for self-enhancement in the west and for self-criticism in the east when the referent
group is specified? J Pers Soc Psychol. 2003; 84: 569-581. PMID: 12635917

Xu D, Kane RL, Shamliyan TA. Effect of nursing home characteristics on residents' quality of life: a sys-
tematic review. Arch Gerontol Geriatr. 2013; 57: 127-142. doi: 10.1016/j.archger.2013.03.015 PMID:
23623273

Wiesmann U, Joachim-Hannich H. A salutogenic view on subjective well-being in active elderly per-
sons. Aging Ment Health.2008; 12: 56-65. doi: 10.1080/13607860701365998 PMID: 18297479

Giglio RE, Rodriguez-Blazquez C, de Pedro-Cuesta J, Forjaz MJ. Sense of coherence and health of
community-dwelling older adults in Spain. Int Psychogeriatr. 2015; 27: 621-628. doi: 10.1017/
S1041610214002440 PMID: 25420753

Meeks S, Murrell SA. Contribution of education to health and life satisfaction in older adults mediated
by negative affect. J Aging Health. 2001; 13: 92—119. PMID: 11503849

Murrell SA, Meeks S. Psychological, economic and social mediators of the education-health relation-
ship in older adults. J Aging Health. 2002; 14: 527-550. PMID: 12392025

Tsuno YS, Yamazaki Y. Relationships among sense of coherence, resources, and mental health in
urban and rural residents in Japan. BMC Public Health. 2012; 12: 1107. doi: 10.1186/1471-2458-12-
1107 PMID: 23259917

Borglin G, Jakobsson U, Edberg AK, Hallberg IR. Older people in Sweden with various degree of pres-
ent quality of life: their health, social support, everyday activities and sense of coherence. Health Soc
Care Community. 2006; 14: 136—146. PMID: 16460363

Calkins MP. Powell Lawton’s contributions to long-term care settings. J Hous Elderly. 2003; 17: 67-84.

Young HM, Sikma SK, Johnson Trippett LS, Shannon J, Blachly B. Linking theory and gerontological
nursing practice in senior housing. Geriatr Nurs. 2006; 27: 346-354. PMID: 17174740

Hill EE, Nguyen TH, Shaha M, Wenzel JA, DeForge BR, Spellbring AM. Person-environment interac-
tions contributing to nursing home resident falls. Res Gerontol Nurs. 2009; 2: 287-296. doi: 10.3928/
19404921-20090527-02 PMID: 20077985

Akaike H. A new look at the statistical model identification. IEEE Transactions on Automatic Control.
1974;19: 716-723. doi: 10.1109/TAC.1974.1100705

PLOS ONE | DOI:10.1371/journal.pone.0146912 January 11,2016 12/12


http://law.moj.gov.tw/Eng/LawClass/LawAll.aspx?PCode=D0050039
http://www.ncbi.nlm.nih.gov/pubmed/12048971
http://www.ncbi.nlm.nih.gov/pubmed/15050850
http://www.ncbi.nlm.nih.gov/pubmed/17515564
http://www.ncbi.nlm.nih.gov/pubmed/12635917
http://dx.doi.org/10.1016/j.archger.2013.03.015
http://www.ncbi.nlm.nih.gov/pubmed/23623273
http://dx.doi.org/10.1080/13607860701365998
http://www.ncbi.nlm.nih.gov/pubmed/18297479
http://dx.doi.org/10.1017/S1041610214002440
http://dx.doi.org/10.1017/S1041610214002440
http://www.ncbi.nlm.nih.gov/pubmed/25420753
http://www.ncbi.nlm.nih.gov/pubmed/11503849
http://www.ncbi.nlm.nih.gov/pubmed/12392025
http://dx.doi.org/10.1186/1471-2458-12-1107
http://dx.doi.org/10.1186/1471-2458-12-1107
http://www.ncbi.nlm.nih.gov/pubmed/23259917
http://www.ncbi.nlm.nih.gov/pubmed/16460363
http://www.ncbi.nlm.nih.gov/pubmed/17174740
http://dx.doi.org/10.3928/19404921-20090527-02
http://dx.doi.org/10.3928/19404921-20090527-02
http://www.ncbi.nlm.nih.gov/pubmed/20077985
http://dx.doi.org/10.1109/TAC.1974.1100705

