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Objectives: The aim of this study was to explore if inner strength is independently associated with a reduced prevalence of
depression after controlling for other known risk factors associated with depression.
Methods: A population-based cross-sectional study was performed, where all women living in A

�
land, a Finnish self-

govern island community in the Baltic Sea, aged 65 years or older were sent a questionnaire including the Geriatric
Depression Scale and the Inner Strength Scale along with several other questions related to depression. Factors associated
with depression were analyzed by means of multivariate logistic regression.
Results: The results showed that 11.2% of the studied women (n D 1452) were depressed and that the prevalence increased
with age and was as high as 20% in the oldest age group. Non-depressed women were more likely to never or seldom feel
lonely, have a strong inner strength, take fewer prescription drugs, feeling needed, being able to engage in meaningful
leisure activities, as well as cohabit.
Conclusion: Our results showed an association between stronger inner strength and being non-depressed. This can be
interpreted to mean that inner strength might have a protective effect against depression. These findings are interesting
from a health-promotion perspective, yet to verify these results, further longitudinal studies are required.
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Introduction

Depression is the leading cause of disability worldwide,

and it is a major contributor to the global burden of dis-

ease (World Health Organization, 2012). It is known that

late-life depressions are common, underdiagnosed, and

inadequately treated (Alexopoulos, 2005; Djernes, 2006;

Petersson et al., 2014). Depression can worsen the out-

comes of many other medical illnesses and can increase

mortality (Alexopoulos, 2005) in addition to its negative

effects on quality of life (Dingley & Roux, 2014).

Female gender and old age are known predictors of

depressive disorders and depressive symptoms. So are

chronic somatic diseases, functional impairment, institu-

tionalization, lack or loss of social contacts or social sup-

port, living alone, history of depression or other

psychiatric disorders, low education, smoking, adverse

life events, cognitive impairments, pharmaceutical treat-

ments, personality factors, and alcohol consumption

(Djernes, 2006; Skoog, 2011). On the other hand, feeling

valued and important, as well as religiousness, have been

shown to be associated with fewer and reduced depressive

symptoms (Chippendale, 2013; Smith, McCullough, &

Poll, 2003). Furthermore, it appears that there is an

inverse relationship between depression and high levels of

inner strength. Depressive symptoms are negatively asso-

ciated with inner strength among women survivors of can-

cer (Dingley & Roux, 2014), among women living with

chronic health conditions (Lewis & Roux, 2011), and

among the oldest old (Lundman et al., 2012). In a meta-

theoretical study, a model of inner strength was developed

(Lundman, Al�ex, et al., 2010). Further, an instrument to

estimate inner strength, Inner Strength Scale (ISS), was

developed (Lundman et al, 2011). An inverse relationship

between depression and high ISS scores has been found

(Viglund, Jons�en, Lundman, Strandberg, & Nygren,

2013), and the ISS has been used to support the hypothesis

that inner strength can partially mediate the relationship

between disease and self-rated health (Viglund, Jonsen,

Strandberg, Lundman, & Nygren, 2014).

Depression is a major threat to older women’s health,

and there are several known predictors of depressive dis-

orders. From a health-promotion perspective, it is just as

important to explore factors that can contribute to well-

being as those that contribute to illness. It seems likely

that inner strength, as described in a theoretical model and

assessed by the ISS, might be associated with a reduced

risk of depression, but there is still a knowledge gap

within this field. The aim of this study, therefore, was to

explore whether inner strength is independently associ-

ated with a reduced prevalence of depression after con-

trolling for other factors known to be associated with

depression.

Methods

The study was a population-based cross-sectional study

carried out as part of a larger project studying inner

strength and vulnerability among older women. The study
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was performed in A
�
land, a self-governing island commu-

nity in Finland with about 28,500 inhabitants.

Sampling and participants

Every woman registered at the Local Register Office in

A
�
land and born in or before 1945 (N D 2724) was sent a

questionnaire in May of 2010. The questionnaire was sent

by post along with a prepaid response envelope. A letter

with general information, information about voluntary

participation, as well as confidentiality of the data and

presentation of the results was enclosed. A completed

questionnaire was considered to be the consent to partici-

pate. After one reminder, 1553 women had answered and

returned the questionnaire. The main focus of this study

was depression, therefore, non-respondents (more than

five missing items) on the Geriatric Depression Scale

(GDS) part of the questionnaire were excluded from fur-

ther analysis (n D 101) ending up with a total of 1452 par-

ticipants (Figure 1). The non-respondents to the GDS

tended to be older (p < 0.001), were more likely to live

alone (p < 0.001), and were more likely to have a diag-

nosed disease (p < 0.05).

Questionnaire

Geriatric Depression Scale

The GDS (Yesavage et al., 1983) was used to estimate

depression. In this study, the 15-item version was used

with a possible range of scores of 0�15 (Sheikh & Yesav-

age, 1986). According to Sheikh & Yesavage (1986),

scores of 5 or higher indicate depression. The 15-item ver-

sion of the GDS is a well-validated tool for screening

depression in older adults (Almeida & Almeida, 1999;

Nyunt, Fones, Niti, & Ng, 2009; Sheikh & Yesavage,

1986). The GDS has also been shown to be useful for

overall assessment of depressive symptoms even among

very old people with impaired cognitive function (those

with Mini-Mental State Examination scores of 10�17)

(Conradsson et al., 2013). One to five missing items on

the GDS led to imputation, e.g. if a person answered 12 of

the 15 items and reported a score of 3 points, the total

score was imputed to be 3
12
£15 ¼ 3:75 ¼ 4 (Aging

Clinical Research Center (ACRC) website).

Inner Strength Scale

Inner strength was measured with the ISS (Lundman et al.,

2011). The scale relies on the interaction of the dimen-

sions of connectedness, firmness, flexibility, and creativity

and consists of five items in each of the four dimensions.

The responses are in the form of a Likert scale with

responses ranging from 1 (totally disagree) to 6 (totally

agree). All items were phrased positively, and the scores

ranged from 20 to 120 with higher scores denoting higher

degrees of inner strength. The ISS has been found to be a

valid and reliable instrument for capturing a multifaceted

understanding of inner strength with a Cronbach’s alpha

of 0.86 (Lundman et al., 2011). Cronbach’s alpha in the

current study was 0.92. When analyzing the scale, up to

three missing values were accepted and were replaced

with the mode values for the population.

Background characteristics

The questionnaire included questions about cohabiting

and having children, as well as questions about having

someone intimate to share both troubles and joy with. The

women were also asked about their ability to carry out

meaningful leisure activities, if they had been outdoors

during the previous week, if they were taking part in vol-

unteer work, and if they felt needed. The answer alterna-

tives to all of these questions were Yes or No. The women

were also asked if they believed in God or a higher power,

and this was dichotomized into Yes or No (No or Indeci-

sive). They were also asked to specify persons of impor-

tance for daily life functioning, including the answer

alternative Nobody. The question was reformulated to ask

whether they could manage without important others in

their everyday life, and this was dichotomized into

responses of Yes or No. To explore economic status, the

respondents finished the sentence Regarding my

finances. . ., and the three answer alternatives were dichot-
omized as Yes (I have enough money to cover costs and

to save some/I have enough money but there is nothing

left) or No (I do not have enough money). Education level

was dichotomized into higher education (further studies

than elementary school) or not. Two questions were

related specifically to the women’s health. The first was

“How many different kinds of drugs from the pharmacy

do you take on a regular basis?” and the second was about

having a diagnosed disease (Yes or No) with the possibil-

ity to specify what kind of disease with some explicitly

mentioned such as stroke, myocardial infarction, cancer,

and diabetes.

Sent in the form but 
declined to take part

n = 414

Died
n = 3

Non respondents
n = 754

Selected participants
n = 2724

n = 1553

n = 1452

Non-respondents to the 
GDS

n = 101

Figure 1. Flowchart of participants.
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Statistics

The data were analyzed using SPSS 21.0. Depression was

the dependent variable and was dichotomized into non-

depressed (GDS < 5) or depressed (GDS � 5). Continu-

ous variables were studied with Student’s t-test, and the

background characteristics were compared using the x2

test. A p-value of <0.05 was regarded as statistically sig-

nificant. Multicollinearity was controlled for by using

Pearson’s correlation coefficient analysis. None of the

variables were excluded due to multicollinearity. Signifi-

cant variables were entered into logistic regression analy-

sis. Non-significant variables with the highest p-values

were removed manually one by one until all variables

were significant while still controlling for age. The result

was compared with a backward logistic regression model

by entering the same variables as the above model, and

this led to a similar result.

Ethical considerations

The study was considered and approved by the ethical

committee of A
�
land’s Public Health Care Service on 20

November 2008.

Results

Characteristics of the participants are presented in Table 1.

Of the 1452 participants, the mean age was 73.92 §
7.16 years and the majority (96.5%) lived in their own

homes. Indications of depression (GDS � 5) were found

among 11.2% (n D 162) of the participants. For those

aged 65�69 years, the prevalence of depression was

5.9%; for those aged 70�74 years, it was 9.8%; for those

aged 75�79 years, it was 12.5%; and for those aged 80C
years, it was 20%. Women with depression were signifi-

cantly older (t D ¡6.29, 95% confidence interval (CI):

¡5.35 to ¡2.80), took a larger number of different drugs

(t D ¡8.58, 95% CI: ¡3.35 to ¡2.10), and had signifi-

cantly lower ISS scores (t D 10.47, 95% CI:

10.51�15.37) than the non-depressed.

Logistic regression was performed to assess how well

the associated variables explained depression and the rela-

tive importance of each variable. Initially, the model con-

tained 15 independent variables (the significant variables

from Table 1). In the next step, the non-significant varia-

bles in the regression model were excluded one by one

based on the highest p-values while still controlling for

age. The final model contained the following six associ-

ated variables: never or seldom feeling lonely, inner

strength, number of prescribed drugs, feeling needed, and

being able to engage in meaningful leisure activities

(Table 2). The model was significant and x2 (6, n D
1187) D 245.99 (p < 0.001) indicating that it was able to

distinguish between depressed and non-depressed

respondents. The model as a whole explained between

18.7% (Cox and Snell R2) and 39.4% (Nagelkerke R2) of

the variance in depression and correctly classified 90.1%

of all cases. The ISS independently explained variance in

Table 1. Characteristics of the participants with or without depression.

Non-depressed GDS < 5 Depressed GDS � 5 Total

n D 1290 n D 162 n D 1452

Mean § SD Mean § SD Mean § SD p-valuea

Age (years) 73.47 § 6.93 77.55 § 7.88 73.92 § 7.16 <0.001

Inner strength score (ISS) 101.18 § 13.44 88.24 § 14.03 99.85 § 14.06 <0.001

Number of different kinds of drugs 2.58 § 2.50 5.30 § 3.92 2.88 § 2.82 <0.001

Variable (nb) n (%) n (%) p-valuec

Higher education (1442) 909 (70.9) 98 (61.3) 0.016

Enough money for personal needs (1429) 1221 (96.1) 146 (91.8) 0.021

Cohabiting (1434) 789 (61.9) 81 (50.6) 0.008

Have children (1441) 1191 (93.0) 145 (90.1) 0.241

Have someone to share both troubles and joy with (1433) 1240 (97.2) 142 (90.4) <0.001

Never or seldom feel lonely (1437) 1076 (84.3) 71 (44.4) <0.001

Feel needed (1397) 1180 (94.7) 99 (65.6) <0.001

Believe in God or other higher power (1436) 940 (73.7) 108 (67.1) 0.090

Able to engage in meaningful leisure activities (1360) 1065 (87.7) 71 (48.6) <0.001

Take part in volunteer work (1428) 578 (45.6) 43 (26.7) <0.001

Been outdoors during previous week (1446) 1248 (97.2) 144 (88.9) <0.001

Manage without important others in everyday life 146 (11.3) 8 (4.9) 0.019

Have had a stroke 62 (4.8) 11 (6.8) 0.369

Have had myocardial infarction 49 (3.8) 18 (11.1) <0.001

Have/have had cancer 177 (13.7) 29 (17.9) 0.189

Have diabetes 94 (7.3) 23 (14.2) 0.004

aStudent’s t-test.
bn changes due to internal missing.
cChi-squared test.
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depression even when controlling for other factors associ-

ated with depression (Odds ratio D 0.963, p < 0.001).

Discussion

The result of this study shows that 11.2% of the studied

women were depressed and that the prevalence increased

with age up to 20% in those 80 years of age or older. We

have also shown that inner strength appears to be associ-

ated with a reduced risk of depression independent of

other protective factors.

The strongest predictor of being non-depressed was

never or seldom feeling lonely. Loneliness is a known risk

factor (Bergendahl, Allard, Al�ex, Lundman, & Gustafson,

2007; Cacioppo, Huges, Waite, Hawkley, & Thisted,

2006), but the relationship might have dual directions, and

loneliness and depressive symptomatology can act syner-

gistically to diminish well-being (Cacioppo et al., 2006).

Feeling lonely is not the same as being alone (Hawley &

Cacioppo, 2010), but expressing feelings of loneliness can

be an indication of diminished social support. Our results

also showed that being able to engage in meaningful

leisure activities and feeling needed were independently

associated with being non-depressed. This is also in line

with previous studies, and reduced investment in leisure

activities that include some form of social interaction

(Adams, Roberts, & Cole, 2011) as well as reduced invest-

ment in overall leisure activities (Lee et al., 2012) has been

shown to increase the risk for depression. Furthermore,

given the prevalence of chronic health conditions among

the old, it has been suggested that late-life interventions

that promote the feeling of being valued have greater

potential than changes in health status for preventing or

treating depressive symptoms (Chippendale, 2013).

Our results further indicate that being non-depressed is

related to better health because such people are more

likely to be engaged in meaningful leisure activities.

Being able to engage in meaningful leisure activities can

be regarded as an expression of independence in activities

of daily living, and mobility limitations have been associ-

ated with depression (Djernes, 2006; Lee et al., 2012).

Furthermore, women with depression took a higher num-

ber of different kinds of drugs than the non-depressed,

and this could be interpreted that depressed women also

have poorer health, which is a well-known contributor to

depression (Djernes, 2006; Skoog, 2011).

When reporting diseases, only myocardial infarction

and diabetes showed significant correlations in the univar-

iate analysis, but neither of these were significant in the

final model. Stroke, which is a known predictor of depres-

sion (Djernes, 2006; Petersson et al., 2014; Skoog, 2011),

showed no significance at any level in our study. This

might be explained by the low incidence rate in our study

population, which in turn might be related to difficulties

in participating in this kind of study due to post-stroke

complications. Another notable result in our study was

that age did not independently explain variation in depres-

sion in the final regression model even though old age has

also been reported to be a predictor of depression

(Djernes, 2006; Skoog, 2011; von Heideken Wa
�
gert et al.,

2005). Our seemingly contradictory results might be

explained by the fact that our population mainly repre-

sented the third age, and depression becomes more fre-

quent when reaching the oldest ages (von Heideken

Wa
�
gert et al., 2005).

Finally, we found that women rating their inner

strength higher were also more likely to be non-depressed.

The theoretical model of inner strength (Lundman, Al�ex,
et al., 2010) has its origin in the five salutogenic concepts

of sense of coherence, purpose in life, self-transcendence,

resilience, and hardiness. These have been studied in rela-

tion to depression in prior studies and have been inter-

preted to be resources that are related to fewer depressive

symptoms (Cataldo, 1994; Dezutter, Weismann, Apers, &

Luyckx, 2013; Hardy, Concato, & Gill, 2004; Hedberg,

Gustafson, Al�ex, & Brulin, 2010; Lundman, Forsberg,

et al., 2010; Solhaug, Romuld, Romild, & Stordal, 2012;

Stinson & Kirk, 2006). It is notable that Hedberg et al.

(2010) found that although purpose in life and depression

showed a significant inverse relationship in a cross-sec-

tional study, sensing purpose in life did not seem to pro-

tect against development of depression over time.

Strengths and limitations

One of the strengths of this study is that the prevalence

rates of depression are in line with previous studies (Fors-

man, Nyqvist, Schierenbeck, Gustafson, & Wahlbeck,

2012; Papadopoulos et al., 2005; Wild et al., 2012) indi-

cating that the results appear reliable. Also, the

GDS-15 has been shown to be sensitive for major depres-

sion, and a cut-off point of 4 or 5 has been shown to pro-

duce robust results in previous studies (Almeida &

Almeida, 1999; Bijl, van Marwijk, Hermanz, Beekman, &

de Haan, 2006; Nyunt et al., 2009), even though it has

been suggested that higher cut-off points might be more

accurate for the diagnosis of depressive episodes

(Almeida & Almeida, 1999). Since GDS is sensitive for

Table 2. Logistic regression predicting likelihood of reporting depression.

b Wald p-value Odds ratio 95% CI for odds ratio

Never or seldom feeling lonely ¡1.53 40.14 <0.001 0.206 0.135�0.347

Inner strength score (ISS) ¡0.04 30.93 <0.001 0.963 0.951�0.976

Number of different kinds of prescribed drugs 0.20 26.33 <0.001 1.221 1.131�1.317

Feeling needed ¡1.49 23.97 <0.001 0.225 0.124�0.409

Being able to engage in meaningful leisure activities ¡1.18 20.03 <0.001 0.309 0.184�0.516

Age ¡0.02 1.095 0.295 0.982 0.950�1.016
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major depression, our measurement excludes persons with

other kinds of depressive states and this could be consid-

ered a weakness in this study. Also, inner strength in

some ways is an abstract construct and can be difficult to

measure, but still the ISS has shown acceptable psycho-

metric properties (cf. Lundman et al., 2011) and the con-

struct is built on a thoroughly performed and presented

meta-analysis (Lundman, Al�ex et al., 2010). Furthermore,

our results might have been affected by the low response

rate from the oldest old, persons living alone, and those

with more diseases, i.e. the frailest old. The relatively

high numbers of dropouts in this specific group might neg-

atively affect our ability to transfer our results to older

women in general, though they are presumably generaliz-

able to women in the third age. There is also a possibility

that respondents may have had help filling in the question-

naire and the answer might have been affected by the

presence of the other person (social desirability response

bias) (cf. Polit & Beck, 2004). Another weakness is the

cross-sectional design, which prevents us of from making

causal inferences. Thus, there is a need for longitudinal

studies exploring the relationship between inner strength

and depression.

Conclusions

Our results showed an association between strong inner

strength and being non-depressed, and that inner strength

independently has an effect on depression. This goes in

line with findings that inner strength is associated with

mental health (Nygren et al., 2005) and is a mediator of

the relationship between diseases (among them depression)

and self-rated health (Viglund et al., 2014). The findings

from the present study can be interpreted as inner strength

might have a protective effect on depression. These find-

ings are interesting from a health-promotion perspective,

but further studies are needed to verify that high inner

strength can reduce the incidence of depression.
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