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Purpose of Study: To gain Swedish norm value for the Life Satisfaction Index-A (LSI-A) 
in a population 60–93+ years old stratified for sex and age and to relate these norm values 
with respect to number of chronic diseases and functional impairment.
Materials and Methods: The study population included a random sample of 2656 men 
(45.7%) and 3159 (54.3%) women from the longitudinal national studies’ “Good Aging in 
Skåne” (GÅS) and SNAC-B, both part of the Swedish National Study on Aging and Care 
(SNAC). Data on Neugartens Life Satisfaction Index-A (LSI-A), medical history, activities 
of daily life (ADL) and socio-demographics were collected through structured interviews and 
questionnaires.
Results: Men scored significantly higher than women; 28.5, sd=6.9, and 27.3, sd=6.6, 
respectively, out of maximum 40 points. For both genders the scores decreased with age, 
mean score 6.0 points, lower for men and 7.1 points lower for women between 60 and 93+ 
years. The highest score was noted for healthy individuals where both men and women 
scored 29.5 points, sd=6.2. Increased number of chronic diseases and dependency in 
ADLs were associated with lower LS.
Conclusion: Norm values here presented may facilitate assessments and evaluation of life 
satisfaction in the general elder population and as reference values to clinical trials. Female 
sex, rising age, morbidity and impaired functional ability were all associated with impaired 
LS.
Keywords: life satisfaction, LSI-A, well-being normative data, population study, elder

Introduction
Life satisfaction (LS) in the concept of subjective well-being (SWB), is an indivi-
dual’s cognitive and emotional evaluation at a particular point in time which reflects 
to what extent social and psychological needs have been met.1,2 As a theoretical 
construct life satisfaction cannot be measured directly but assessed as a latent vari-
able, most often through interviews or questionnaire. The Neugartens Life 
Satisfaction Index-A (LSI-A), one of the most frequently used instruments measuring 
LS, was constructed in 1961 during a research program aiming to be a valid and 
reliable instrument not restricted in time. The intention was to measure life satisfac-
tion referring to the individual’s own references relatively independent from other 
social and psychological measures such as social networks or levels of activity.3

In the fields of geriatrics and gerontology the concept of LS is not merely the 
absence of disease or disability but comprises social and psychological needs and 
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the assessment LS has become important in evaluating 
successful ageing.4,5 Bearing in mind the global demo-
graphic situation with an ever increasing proportion over 
65, it is easy to understand that LS among older people has 
increasingly caught the attention of social scientists and 
policy makers.6 So far, normative values for LSI-A in the 
elder general population stratified for age and gender is 
lacking.

Normative data could be useful from a public health per-
spective on a national level in the comparison and interpreta-
tion of individual or group scores on LSI-A. They can be 
a guide assessing whether an individual’s score or groups' 
mean score is above or below average in relation to age, 
gender, or as here presented, on the basis of number of chron-
ical diseases or functional impairment (dependency in ADL), 
conditions which have been shown to be among the most 
significant predictors for a decline in LS.7–11 At an interna-
tional level, norm values can be the basis for comparing 
variations between countries or larger regions and underpin 
further studies on how medical, psychological, socio-cultural 
differences and living conditions may influence LS.12–15 Such 
a comparison could also be a help for policy makers evaluating 
social welfare projects or as a guide for better targeted inter-
ventions with the aim of improving living conditions for the 
elderly.6 Normative data could, from a medical perspective, be 
used as an outcome variable in clinical case control studies and 
trials.

Medical, psychological and social predictors for LS among 
elderly have been reported in numerous studies.10,16–19 

Despite this, norm values for LSI-A in a general elderly 
population has not been published before.

Thus, the overarching aim of this paper was firstly to 
present norm values for healthy individuals in an elder 
general population stratified by age and sex. Secondly, to 
present norm values for elder individuals affected by one 
or more chronical diseases or functional impairment, stra-
tified by age and sex.

Materials and Methods
Study Population and Research Context
In this cross-sectional study baseline data was retrieved from 
the ongoing longitudinal projects Good Aging in Skåne 
(GÅS), and SNAC-B, part of the Swedish National Study 
on Aging and Care (SNAC).20,21 The study comprises both 
urban and rural areas from the southern part of Sweden.

In 2001 participants in nine age cohorts: 60, 66, 72, 
81, 84, 87, 90 and 93 years old were randomly drawn 

from six municipalities using the national municipality 
population registers. In the GÅS study, two additional 
randomizations from the 60 and 81 years cohorts were 
done in 2007 and 2013. In all 11,377 individuals were 
invited by letter and 7190 (63%) agreed to participate in 
the projects. The only exclusion criteria was not under-
standing Swedish. Out of these 7190 individuals, 1063 
participants were excluded; 644 did not complete the 
medical examination, 150 were diagnosed with dementia 
and another 269 scored less than 18 points on the MMSE 
test,22 indicating a severe cognitive impairment or 
dementia.23 Among the remaining 6127 individuals 467 
had at least one unanswered LSI-A question and in order 
to reduce this internal attrition, participants with up to 
5 (25%) missing questions were subjected to mean impu-
tation on an individual level, where means of non-missing 
values for the specific item was used to impute a total 
score. This imputation included 155 (2.7%) individuals 
while those 312 individuals with more than 5 unanswered 
questions were excluded. Out of the 7190 individuals who 
agreed to participate, the final study sample then consisted 
of 5815 (80.1%) participants, 2656 (45.7%) men and 3159 
(54.3%) women (Table 1). In total, the external and the 
internal loss after imputation amounted to 5562 sub-
jects 48.9%.

Structured interviews including questions about past 
and present health, medication and cognitive tests as 
well as medical and psychological examinations were 
carried out by trained medical staff according to prede-
fined research protocols. Self-reported questionnaires 
were used to obtain data on socio-demographics, activ-
ities of daily living (ADL) and life satisfaction (LS). 
Assessments took place either at the research outpatient 
clinics or in participants’ home. The latter to minimize 
any selection bias and to accommodate participants who, 
due to health reasons, had difficulties getting to the 
research centers. In this study we added two socio- 
demographic variables; marital status and education in 
addition to number of chronical diseases and ADL, vari-
ables that in previous studies have shown to be of 
importance in assessing LS.24–26

Demographics
Descriptive socio-demographic variables included age, sex, 
marital status, level of education. Marital status was dichot-
omized into cohabiting (married/cohabitant) or living alone 
(unmarried/divorced/widowed). Level of education was 
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categorized into elementary school or less, secondary 
school, or university studies.

Self-Rated Life Satisfaction (LS)
LS was assessed using Neugartens’ Quality of Life scale 
(LSI-A).3 LSI-A is multidimensional and consists of 20 
attitude questions reflecting perceived LS in old age, for 
example “As I grow older, things seem better than 
I thought they would be” and “ I have made plans for 
things I´ll be doing a month or a year from now” (see 
Appendix A). From a three-point Lickert scale each ques-
tion could be answered with “disagree”, “do not know” or 
“agree”, scored 0, 1.0 and 2.0 respectively. Twelve ques-
tions were positively formulated and the “agree” 
answers were scored 2.0, while 8 questions negatively 

formulated were scored 0 on the “agree” answer. The 
total score ranged between 0 and 40 and a higher score 
indicated a better LS.

LSI-A covers 5 domains which are believed to be 
essential for a cognitive, judgmental, global evaluation of 
life satisfaction; the dimensions zest and mode tune reflect 
how life satisfaction is perceived at the present time while 
the dimensions resolution and fortitude, positive self- 
concept, congruence between desired and achieved goals 
in life cover both the past and thoughts about the future 
and life in general. That is, a person who judges his life 
satisfaction as high according to the LSI-A has a positive 
self-image and an optimistic attitude towards life and 
believes that the goals he set in life have been reached, 
mostly finds himself in an optimistic or good mood and 

Table 1 Life Satisfaction Index (LSI-A) norm values for a general Swedish population in nine age cohorts between 60–93 Years, 
N=5815

n (%) mn SD CI 95% q1 md q3 Min–Max At Ceiling n (%) Missing n (%)

All 5815 27.8 6.9 27.6–28.0 24.0 29.0 33.0 3–40 49 (0.8)

Men 2656 (45.7) 28.5 6.6 28.2–28.7 25.0 30.0 33.0 3–40 23 (0.8)

Women 3159 (54.3) 27.3 7.1 27.0–27.5 23.0 28.0 33.0 3–40 26 (0.8)

Age, (years)

60 2481 (42.7) 29.2 6.8 28.9–29.4 25.1 30.0 34.0 3–40 31 (1.2)
66 908 (15.6) 28.7 6.1 28.3–29.1 25.0 30.0 33.0 4–40 5 (0.5)

72 414 (7.1) 27.6 6.8 27.0–28.3 24.0 29.0 32.0 3–40 2 (0.5)
78 346 (6.0) 26.5 6.4 25.9–27.2 22.0 27.0 31.0 6–40 1 (0.1)

81 879 (15.1) 26.7 6.7 26.2–27.1 22.0 28.0 32.0 6–40 5 (0.5)

84 335(5.8) 25.0 6.9 24.3–25.8 20.0 25.0 30.0 6–40 2 (0.6)
87 219 (3.8) 23.8 7.3 22.8–24.8 18.9 24.0 29.0 3–40 2 (0.8)

90 161 (2.8) 24.2 7.0 23.1–25.3 19.5 24.9 29.2 3–40 1 (0.5)

93+ 72 (1.2) 23.0 7.2 21.3–24.7 18.0 23.0 28.2 6–37 -

Marital status 19 (0.3)

Living alone 2146 (36.9) 25.5 7.1 25.2–25.8 21.0 26.0 31.0 3–40 11 (0.5)
Cohabiting 3650 (62.8) 29.2 6.4 29.0–29.4 26.0 30.0 34.0 3–40 38 (1.0)

Education 40 (0.7)
Elementary school 2722 (46.8) 26.7 6.9 26.4–27.0 22.0 28.0 32.0 3–40 16 (0.6)

Secondary school 1696 (29.2) 28.2 6.9 27.9–28.5 24.0 29.5 33.0 3–40 16 (0.9)

University 1357 (23.3) 29.6 6.6 29.2–29.9 26.0 31.0 35.0 5–40 16 (1.2)

ADL 98 (1.7)

Independent 3901 (67.1) 29.0 6.4 28.8–29.2 25.0 30.0 30.0 3–40 43 (1.1)
Dependent in IADL 706 (12.1) 25.8 7.2 25.3–26.4 21.0 27.0 32.0 5–40 2 (0.3)

Dependent in PADL 1110 (19.1) 24.8 7.3 24.4–25.3 20.0 26.0 30.0 3–40 3 (0.3)

Number of chronic diseases

None 1950 (33.5) 29.5 6.2 29.2–29.8 26.0 31.0 34.0 3–40 24 (1.2)

One 2015 (34.7) 28.1 6.6 27.9–28.4 24.0 29.0 33.0 3–40 15 (0.7)
Two 1174 (20.2) 26.3 7.2 25.6–26.7 21.0 27.0 32.0 6–40 7 (0.6)

Three or more 676 (11.6) 24.5 7.5 24.0–25.1 19.0 26.0 30.0 3–40 1. (0.4)
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expecting something good of the future. Since its introduc-
tion, LSI-A has been frequently used in aging research 
although a number of methodological analyses have failed 
to recreate the five-factor solution suggested by Neugarten 
et al,27,28 which is probably the main reason why LSI-A 
mostly is used as a one-dimensional instrument. Validity 
and reliability for internal consistency were established by 
Neugarten et al,3 results that have been confirmed in 
a meta-analysis by Wallace & Wheeler29 including 34 jour-
nal articles showing an average reliability of α = 0.79 (sd= 
0.1, md=0.79), and by Lobello, Underhill & Fine30 pre-
senting Cronbach’s α between 0.85 and 0.92. In the pre-
sent study high internal consistency was indicated for the 
whole study population; n=5815, Cronbach’s α = 0.8.

Activities of Daily Living (ADL)
The ADL Staircase was used to assess functional capacity. 
The instrument, which is an extended version of the ADL 
index developed by Katz,31 includes five items of personal 
activities of daily living (P-ADL); feeding, transferring, 
toileting, dressing, bathing and four instrumental ADL 
items (I-ADL); cooking, transportation, shopping, clean-
ing. The assessment was recorded on a three-point scale 
(independent, partly dependent and dependent), with 
dependence defined in terms of assistance from another 
person. After dichotomization based on the principles sta-
ted in the original instrument manual,32 participants were 
for each activity categorized as functionally independent 
or dependent. Finally, dependency in IADL included par-
ticipants dependent in at least one IADL but independent 
in all PADLs, and dependency in PADL those participants 
who were dependent in at least one PADL dependent or 
not in IADL. The ADL staircase has shown to be a reliable 
and valid instrument for the assessment of older people’s 
daily functional ability.33

Morbidity
Morbidity considered illness according to the ICD-10 
classification in one or more of the categories of cancer, 
fracture, heart, lung, neurological, endocrinological or psy-
chiatric diseases; where cancer included all sorts of malign 
tumors; fractures included hip, vertebrae and wrist frac-
ture; heart disease included myocardial infarction, heart 
failure angina pectoris, arrhythmia and PTCA 
(Percutaneous transluminal coronary angioplasty) or 
other heart surgeries; and lung disease included COPD, 
asthma or tuberculosis. Neurological disease included 
stroke (cerebral hemorraghia, infarction), RIND, TIA, 

Parkinson’s disease or epilepsy; endocrinological diseases 
included diabetes, hypo- or hyper-thyroidism and psychia-
tric diseases included depression.

Ethics
The study was conducted in accordance with the Helsinki 
Declaration and approved by the regional ethics committee 
at Lund University 2010–2012, registration no. LU 
744–00. All participants provided a written consent to 
participate and to allow retrieval of information from the 
National Patient Register medical records.

Data Analyses
Normative data are provide in the form of means, standard 
deviations, confidence intervals, quartiles, minimum and 
maximum scores and proportions at ceiling (maximum 
score) for the whole study population and broken down 
by sex, age cohort, marital status, education, ADL and 
number of chronical diseases.

Visual inspection of the distributions of the LSI-A 
scores for the whole study population as for stratified 
subgroups revealed a slightly negative skewness which 
were confirmed by the Kolmogorov–Smirnov tests for 
normality.34 Therefore, and in addition to the reported 
quartile scores, deciles for LSI-A score stratified for sex 
and age decade are presented (see Appendix B).

An attrition analysis was carried out to compare the 
final study population with the internal attrition. Pearson 
Chi-squared test was used to analyze statistical differences 
between these groups. A p-value <0.05 defined statistical 
significance; all tests were two-sided. Analyses were per-
formed using the SPSS software version 21 (IBM 
Corporation, Armonk, NY, USA).

Results
The study population consisted of 2656 (45.7%) men, mean 
age 69.0 (sd=9.8) years and 3159 (54.3%) women, mean age 
70.6 (sd=10.5) years. A little more than a third (36.9%) lived 
alone and about a quarter (23.3%) had at least one year of 
university studies. One third (32.9%) were dependent in at 
least some ADL and about one out of ten (11.6%) suffered 
from three or more chronical diseases. LSI-A score for the 
whole study population was 27.8 (sd=6.9). Men scored 
higher than women; overall 28.5 (sd=6.6) compared to 
27.3 (sd=7.1) (Table 1) and also in all decades of age from 
60 years to >93 years (Tables 2 and 3). General results for 
both men and women are that lower scores on LSI-A were 
associated with increasing age, living alone, a more 
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extensive dependency in ADL and increasing number of 
chronical diseases. Even though confidence intervals overlap 
comparing age groups, there is still a clear trend in higher 
age correlating with lower LS score (Tables 2 and 3).

Tables 4 and 5 presents LSI-A scores for men and 
women broken down by age decade and in relation to 
number of chronical diseases or dependency in ADL. For 
both men and women and in each decade, lower results on 
LSI-A was associated with both number of chronical dis-
eases and ADL-dependency. The largest difference in LSI-A 
scores, between being healthy and having three or more 
chronic diseases, are for both sexes found among the 60- 
year olds. A pattern that repeats itself in terms of depen-
dency in ADL although differences in LSI-A scores are 
small comparing IADL and PADL groups. A clearer distinc-
tion is rather between being independent or dependent at all.

Healthy participants, including both men and women, 
who are independent in ADLs (n=1545) scored 30.1 
(sd=5.8) on LSI-A. Those suffering from at least one chronic 

disease but independent in ADLs (n=2365) scored 28.3 
(sd=6.6). Healthy participants with an ADL-dependency 
(n=376) scored 27.1 (sd= 6.8), while those suffering from 
at least one chronic disease and dependent in I- or PADL 
(n=1440) scored 24.7 (sd= 7.3)

There were no floor effects but several, although weak, 
ceiling effects ie, proportion of subjects receiving the 
maximum score of 40 points. The largest proportion, 
2.2%, was found among men 80+ years of age and suffer-
ing from two chronical diseases.

Results from analysis of the internal attrition revealed 
significantly larger proportions of the oldest cohorts, women, 
those living alone and those with lower education in the 
attrition group, compared to study population (data not 
shown).

Discussion
As already suggested, the major clinical utility of the 
current study is that it provides norm values of LSI-A 

Table 2 LSI-A Norm Values for Men in a General Swedish population in Nine Age Cohorts Between 60–93 Years, n=2656

n (%) mn sd CI 95% q1 md q3 Min–Max At Ceiling n (%) L Missing n (%)

Age, (years)
60 1216 (45.8) 29.4 6.8 29.0–29.8 26.0 31.0 34.0 5–40 15 (1.2)

66 425 (16.0) 29.1 5.6 28.6–29.7 25.0 30.0 34.0 14–40 2 (0.5)

72 178 (6.7) 28.4 6.0 27.6–29.3 26.0 30.0 33.0 3–38 -
78 159 (6.0) 27.5 6.0 26.5–28.4 24.0 28.0 33.0 6–39 -

81 396 (14.9) 27.6 6.5 26.9–28.2 24.0 29.0 32.5 6–40 3 (0.7)

84 127 (4.7) 25.6 6.5 24.5–26.8 21.0 26.0 30.0 6–40 1 (0.7)
87 79 (3.0) 25.8 7.0 24.2–27.4 21.0 27.0 31.0 7–40 2 (2.3)

90 54 (2.0) 24.5 6.1 22.8–26.1 20.0 24.0 29.0 9–37 -
93+ 22 (0.8) 23.4 7.0 20.3–26.4 17.7 24.5 28.2 11–37 -

Marital status 12 (0.4)
Living alone 642 (24.2) 25.7 6.8 25.2–26.2 21.0 26.0 31.0 3–40 5 (0.7)

Cohabiting 2002 (75.4) 29.4 6.2 29.1–29.6 26.0 31.0 34.0 6–40 18 (0.9)

Education 17 (0.6)

Elementary school 1119 (42.1) 27.7 6.4 27.3–28.0 24.0 29.0 32.0 5–40 6 (0.5)

Secondary school 834 (31.4) 28.4 6.8 28.0–28.9 25.0 30.0 34.0 3–40 7 (0.8)
University 686 (25.8) 29.8 6.5 29.3–30.3 27.0 31.0 35.0 5–40 10 (1.4)

ADL 59 (2.2)
Independent 1893 (71.2) 29.3 6.2 29.0–29.6 26.0 30.0 34.0 3–40 22 (1.1)

IADL- dependent 408 (15.4) 26.6 7.2 25.9–27.3 21.0 28.0 32.0 5–38 -

PADL- dependent 296 (11.1) 25.4 7.0 24.6–26.2 20.0 26.0 31.0 7–40 1 (0.3)

Chronic disease

None 1007 (37.9) 29.5 6.2 29.1–29.8 21.0 31.0 34.0 3–40 8 (0.8)
One 957 (36.0) 28.7 6.4 28.3–29.1 25.0 30.0 34.0 6–40 9 (0.9)

Two 466 (17.5) 27.1 7.2 26.5–27.8 22.0 28.0 33.0 6–40 4 (1.0)

Three or more 226 (8.5) 25.6 6.7 24.7–26.4 20.0 27.0 31.0 5–40 1 (0.4)
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that could be a guide in comparing LS for men and women 
60 years and older from the general population as well as 
for groups suffering from illnesses or functional impair-
ment. The strengths of this study are the large sample size, 
the stratification for age and sex and that the population 
represents both urban and rural areas, thereby increasing 
generalization. A stratification of the study population in 
further socio-demographic variables, social relations, per-
sonal finances, or specific medical, psychological or func-
tional conditions, ie, much of what has previously been 
shown to be associated with LS, was not within the scope 
of this work. However, to briefly comment on this study, 
we can see that the results are largely in line with what has 
been reported previously. Men scored higher than women; 
lower age, living in a relationship, higher education, being 
healthy and independent in ADLs were all associated with 
a better LS.9,25,35–39 A pattern that also appears is that 
functional dependence seems to affect LS more than mor-
bidity per se. Looking at the whole study population we 

found that participants suffering from one or more diseases 
but independent in ADLs scored 28.3 points, which is 
somewhat higher than those who were healthy but depen-
dent in ADLs scoring 27.1 points. The constraints that 
dependency in ADL causes probably affects LS more 
than a chronic disease which one learns to cope with and 
which does not involves any ADL dependency.

An absolute requirement for the data to be regarded as 
normative is that they really represent the population they 
intend to reflect. In this study, participants were rando-
mized from the National Population Register and we have 
no reason to believe that any sampling bias would exist 
even though some restrictions had to be considered in the 
composition of the final study population. As mentioned 
above, to ensure the reliability of the answers given in the 
LSI-A questionnaire, participants diagnosed with dementia 
or assessed as severely cognitively impaired, the latter 
based on the results from MMSE, were excluded. One 
might argue that this was to be too restrictive. In 

Table 3 LSI-A Norm Values for Women in a General Swedish Population in Nine Age Cohorts Between 60–93 Years, n=3159

n (%) mn sd CI 95% q1 md q3 Min–Max At Ceiling n (%) Missing n (%)

Age, (years)
60 1265 (40.0) 29.0 6.8 28.6–29.4 25.0 30.0 34.0 3–40 16 (1.2)

66 483(15.3) 28.3 6.5 27.8–28.9 25.0 29.0 33.0 4–40 3 (0.6)

72 236(7.4) 27.0 7.2 26.1–28.0 23.0 28.0 32.0 3–40 2 (0.8)
78 187(5.9) 25.8 6.7 24.8–26.7 21.0 26.0 31.0 9–40 1 (0.5)

81 483 (2.6) 25.9 6.8 25.3–26.6 21.0 27.0 31.0 6–40 2 (0.4)

84 208 (6.6) 24.6 7.1 23.7–25.6 20.0 25.0 30.0 6–40 1 (0.4)
87 140 (4.4) 22.6 7.2 21.4–23.8 18.0 24.0 28.0 3–38 -

90 107 (3.4) 24.1 7.4 22.6–25.5 19.0 24.0 30.0 4–40 1 (0.8)
93+ 50 (1.6) 22.9 7.4 20.7–25.0 18.0 23.0 28.4 6–36 -

Marital status 7 (0.2)
Living alone 1504 (47.6) 25.4 7.3 25.0–25.8 22.0 26.0 31.0 3–40 6 (0.4)

Cohabiting 1648 (52.2) 28.9 6.5 28.6–29.2 25.0 30.0 34.0 3–40 20 (1.2)

Education 23 (0.7)

Elementary school 1603 (50.7) 26.0 7.1 25.7–26.4 21.2 27.0 36.0 3–40 10 (0.6)

Secondary school 862 (27.3) 28.0 7.9 27.5–28.4 24.0 29.0 33.0 3–40 9 (1.0)
University 671 (21.2) 29.3 6.7 28.8–29.8 25.3 31.0 34.0 6–40 6 (0.9)

ADL 39 (1.2)
Independent 2008 (63.6) 28.7 6.6 28.4–29.0 25.0 30.0 34.0 3–40 21 (1.0)

IADL- dependent 298 (9.4) 24.8 7.1 24.0–25.6 20.0 25.0 30.0 8–40 2 (0.6)

PADL- dependent 814 (25.8) 24.6 7.4 24.1–25.1 20.0 25.0 30.0 3–40 3 (0.3)

Chronic disease

None 943 (30.3) 29.5 6.2 29.1–29.9 26.0 30.5 34.0 3–40 16 (1.6)
One 1058 (34.0) 27.7 6.8 27.3–28.1 23.0 29.0 33.0 3–40 6 (0.5)

Two 708 (22.7) 25.7 7.2 25.2–26.2 21.0 26.0 31.0 6–40 2 (0.3)

Three or more 405 (13.0) 24.0 7.8 23.3–24.7 18.0 25.0 30.0 3–40 1. (0.4)
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a previous study from the GÅS-project exploring associa-
tions between symptoms and LS among men and women 
aged 78–93 years where demented participants were 
included, no significant difference in LSI-A scores 
between dementia and non-dementia were shown.10 

Furthermore, cognitive function like processing speed 
and spatial ability, expression of fluid intelligence, predict 
LS in a 3-year follow-up, but the attributable fraction to 
LS is small, less than 3%.19

The attrition analysis revealed that subjects age 80+, 
women, single-living and those with only elementary 
school were somewhat, but significantly, overrepresented 
in the dropout group compared to respectively 60 and 
70 year olds, men, those co-habiting and those with sec-
ondary school or university education. That is, participants 
in groups already scoring low on LSI-A tended to a greater 
extent not to participate and the largest attrition was seen 
among the oldest (80+), something that is not uncommon 
in studies aimed at the elderly.40 However, we believe that 
it is highly unlikely that results would have been much 
different in these groups as regards to the final study 
sample.

A shortcoming of cross-sectional studies like this, except 
that we cannot say anything about influences from the past, 

future hypothesis or causality in general, is the risk of cohort 
effects. The trend that life satisfaction deteriorates with 
increasing age, number of chronical or functional impair-
ment seems stable, but we cannot exclude that in addition to 
age or illness, environmental, socio-demographics or other 
circumstances may have affected people differently during 
certain periods of time,41 which might have influenced par-
ticipants in assessing LS. Furthermore, the study was con-
ducted in Sweden and generalization of data to other 
countries may not be applicable to other countries.

Moreover, the perception of what is meant by LS in 
general and what is considered important in the assessment 
of LS changes during lifetime. Individuals can use differ-
ent scales or benchmarks based on their situation in gen-
eral, changes in health status or time in life when assessing 
LS.6 It is therefore important to be aware that the measure-
ments of LS are a relative concept and that comparisons 
between gender, age cohorts or other groups should be 
done with the utmost caution.

Conclusions
Norm values here presented may facilitate assessments 
and evaluation of life satisfaction in the general elder 
population and as reference values to clinical trials. 

Table 4 LSI-A norms for Swedish Men by Number of Chronic Diseases and Functional Impairment (Dependent in ADLs) in the 
decades of 60, 70 and 80 years

Age, Decade None Number of Chronic Diseases Three or 
More

Independent ADL

One Two Dependent 
in IADL

Dependent 
in PADL

60 n=743 n=601 n=223 n=74 n=1375 n=152 n=88

mn (sd) 30.1 (6.1) 29.4 (6.4) 27.6 (7.2) 25.9 (7.6) 29.7 (6.2) 27.9 (7.3) 25.8 (7.5)

CI 95% 29.6–30.5 28.9–29.9 26.9–28.5 24.2–27.8 29.3–30.0 26.7–29.1 24.2–27.4
q1 md q3 27.0 31.0 34.0 26.0 30.0 34.0 23.0 29.0 33.0 20.0 27.5 32.0 26.0 32.0 34.0 24.0 29.0 34.0 20.0 27.0 32.0

min-max 5–40 8–40 7–40 5–40 5–40 5–38 8–37

at ceiling n (%) 7 (0.9) 8 (1.3) 1 (0.4) 1 (1.3) 17 (1.2) - -

70 n=108 n=116 n=71 n=42 n=212 n=64 n=45

mn (sd) 28.7 (5.9) 28.6 (5.3) 27.3 (6.6) 25.6 (8.3) 28.4 (5.7) 26.3 (7.4) 27.8 (5.4)
CI 95% 27.6–29.9 27.6–29.6 25.7–28.8 23.6–27.6 27.6 29.2 24.5–28.2 26.1–29.4

q1 md q3 25.6 30.0 33.0 26.0 29.5 33.0 24.0 29.0 31.5 22.0 26.0 30.0 25.0 29.5 33.0 21.5 27.0 32.0 25.0 28.0 32.0

min-max 3–38 13–38 6 −39 6–35 3–39 6–38 15–38
at ceiling n (%) - - - - - - -

80+ n=156 n=240 n=172 n=110 n=306 n=192 n=163
mn (sd) 27.3 (6.2) 26.9 (6.4) 26.5 (7.4) 25.3 (6.3) 28.4 (5.9) 25.6 (7.0) 24.6 (6.9)

CI 95% 26.3–28.2 26.1–27.7 25.7–27.6 24.1–26.5 27.7–29.0 24.6–26-6 23.5–25.7

q1 md q3 23.0 28.0 32.0 22.0 28.0 32.0 21.0, 28.0, 32.0 21.0 26.5 30.0 25.0 29.0 32.0 20.5 27.0 31.0 19.0 25.0 30.0
min-max 11–40 6–40 7–40 11–38 9–40 6–38 7–40

at ceiling n (%) 1 (0.6) 1 (0.4) 4 (2.2) - 5 (1.6) - 1. (0.6)
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Female sex, rising age, morbidity and impaired functional 
ability were all associated with impaired LS.

Ethics Approval and Informed 
Consent
The study was conducted in accordance with the Helsinki 
Declaration and approved by the regional ethics committee 
at Lund University 2010-2012, registration no. LU 744-00. 
All participants provided a written consent to participate 
and to allow retrieval of information from the National 
Patient Register medical records.

Funding
The projects Good Aging in Skåne and SNAC-Blekinge, 
both parts of the Swedish National Study on Ageing and 
Care (www.snac.org), were supported by the Swedish 
Ministry of Health and Social Affairs, the County of 
Region Skåne and the Swedish Research Council under 
grant no. 2017-01613; 2017-00639.

Disclosure
The authors declare no potential conflicts of interest.

References
1. Diener E. Subjective well-being.. Psychological Bulletin. 1984;95 

(3):542–575. doi:10.1037/0033-2909.95.3.542
2. Carstensen L. Evidence for a life-span theory of socioemotional 

selectivity. Curr Dir Psychol Sci. 1995;4(5):151–155. doi:10.1111/ 
1467-8721.ep11512261

3. Neugarten BL, Havighurst RJ, Tobin S. The measurement of life 
satisfaction. Journal of Gerontology. 1961;16(2):134–143. doi:10.1093/ 
geronj/16.2.134

4. Berg A, Hassing LB, McClearn G, Johansson B. What matters for 
life satisfaction in the oldest-old? Aging Ment Health. 2000;55 
(1):257–264. doi:10.1080/13607860500409435

5. Meggiolaro S, Ongaro F. Life satisfaction among older people in Italy in 
a gender approach. Ageing Soc. 2015;35(7):1481–1504. doi:10.1017/ 
S0144686X14000646

6. Angelini V, Cavapozzi D, Corazzini L, Paccagnella O. Age, health 
and life satisfaction among older Europeans. Soc Indic Res. 2012;105 
(2):293–308. doi:10.1007/s11205-011-9882-x

7. Newsom JT, Schulz R. Social support as a mediator in the relation 
between functional status and quality of life in older adults.. Psychol 
Aging. 1996;11(1):34–44. doi:10.1037/0882-7974.11.1.34

8. Bowling A, Grundy E. Activities of daily living: changes in func-
tional ability in three samples of elderly and very elderly people. Age 
Ageing. 1997;26(2):107–114.

9. Wilhelmson K, Anderson C, Waern M, Allbeck P. Elderly people’s 
perspectives on quality of life. Ageing Soc. 2005;25(4):585–600.

10. Enkvist Å, Ekström H, Elmståhl S. What factors affect life satisfac-
tion (LS) among the oldest-old? Arch Gerontol Geriatr. 2012;54 
(1):140–145. doi:10.1016/j.archger.2011.03.013

Table 5 LSI-A norms for Swedish Women by Number of Chronic Diseases and Functional Impairment (Dependent in ADLs) in the 
Decades of 60, 70 and 80 years

Age, Decade None Number of Chronic Diseases Three or More Independent ADL

One Two Dependent 
in IADL

Dependent 
in PADL

60 n=641 n=630 n=323 n=154 n=1334 n=85 n=310

mn (sd) 30.7 (5.6) 28.7 (6.4) 26.6 (7.6) 25.6 (7.6) 29.6 (6.4) 26.6 (7.4) 26.2 (7.1)

CI 95% 30.3–31.2 28.2–29.2 25.8–27.5 24.4–26.9 29.3–30.0 25.0–28.2 23.4–27.0
q1, md, q3 28.0 32.0 35.0 25.0 30.0 34.0 22.0 27.0 32.0 21.0 27.0 32.0 27.0 32.0 34.0 22.0 27.0 32.5 23.0 27.0 32.0

Min-max 3–40 4–40 6–40 4–40 6–40 8–40 3–39

At ceiling n (%) 14 (2.1) 2 (0.3) 2 (0.6) 1 (0.6) 17 (1.3) 2 (2.3) -

70 n=106 n=141 n=96 n=80 n=273 n=36 n=106

mn (sd) 27.7 (5.7) 27.3 (7.0) 26.3 (7.1) 23.7 (7.8) 27.4 (6.8) 25.0 (7.2) 24.2 (7.0)
CI 95% 26.6–28.8 26.2–28.4 24.9–27.7 21.9–25.4 26.3–28.2 22.6–27.5 22.8–25.5

q1 md q3 23.0 29.0 31.0 22.0 28.0 32.0 21.0 26.3 32.0 17.2 26.0 30.0 22.5 29.0 32.0 21.2 25.5 30.8 18.8 25.1 30.0

Min-max 9–40 8–40 9–38 3 −38 3–40 9–37 8–38
At ceiling n (%) 1 (0.9) 2 (1.4) - - 3 (1.1) -

80+ n=196 n=287 n=289 n=216 n=401 n=177 n=398
mn (sd) 26.4 (6.9) 25.6 (6.9) 24.4 (6.7) 23.0 26.6 (6.5) 23.8 (6.8) 23.5 (7.4)

CI 95% 25.5–27.4 24.8–26.4 23.7–25.2 21.9–24.0 26.0–27.2 22.8–24.8 22.8–24.3

q1, md, q3 23.0 27.0 32.0 21.0 26.0 31.0 19.0 25.0 29.0 17.0 23.0 29.0 23.0 27.0 32.0 19.0 24.0 32.2 18.0 24.0 29.0
Min-max 6–40 3–40 6–39 3 −40 6–40 9–37 3–40

at ceiling n (%) 1 (0.5) 2 (0.6) - 1 (0.4) 1 (1.2) - 3 (0.7)

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                     

Clinical Interventions in Aging 2020:15 2038

Elmståhl et al                                                                                                                                                         Dovepress

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1037/0033-2909.95.3.542
https://doi.org/10.1111/1467-8721.ep11512261
https://doi.org/10.1111/1467-8721.ep11512261
https://doi.org/10.1093/geronj/16.2.134
https://doi.org/10.1093/geronj/16.2.134
https://doi.org/10.1080/13607860500409435
https://doi.org/10.1017/S0144686X14000646
https://doi.org/10.1017/S0144686X14000646
https://doi.org/10.1007/s11205-011-9882-x
https://doi.org/10.1037/0882-7974.11.1.34
https://doi.org/10.1016/j.archger.2011.03.013
http://www.dovepress.com
http://www.dovepress.com


11. Enkvist Å, Ekström H, Elmståhl S. Life satisfaction (LS) and symp-
toms among the oldest-old: results from the longitudinal population 
study called Good Aging in Skåne (GÅS). Arch Gerontol Geriatr. 
2012;54(1):146–150. doi:10.1016/j.archger.2011.05.001

12. Diener E. Subjective well-being: the science of happiness and 
a proposal for a national index.. Am Psychol. 2000;55(1):34–43. 
doi:10.1037/0003-066X.55.1.34

13. Diener E, Oishi S, Lucas R. Personality, culture, and subjective 
well-being: emotional and cognitive evaluations of life. Ann Rev 
Psychol. 2003;54(1):403–425. doi:10.1146/annurev.psych.54.101601.14 
5056

14. Bourque P, Pushkar D, Bonneville L, Béland F. Contextual effects on 
life satisfaction of older men and women. Canadian Journal on 
Aging / La Revue Canadienne Du Vieillissement. 2005;24(1):31–44. 
doi:10.1353/cja.2005.0001

15. Gaymu J, Springe S. Living conditions and life satisfaction of older 
Europeans living alone: a gender and cross-country analysis. Ageing 
Soc. 2010;30(7):1153–1175. doi:10.1017/S0144686X10000231

16. Pinquart M, Sörensen S. Influences of socioeconomic status, social 
network, and competence on subjective well-being in later life: A 
meta-analysis.. Psychol Aging. 2000;15(2):187–224. doi:10.1037/ 
0882-7974.15.2.187

17. Liu L-J, Guo Q. Life satisfaction in a sample of empty-nest elderly: 
a survey in the rural area of a mountainous county in China. Quality 
Life Res. 2008;17(6):823–830. doi:10.1007/s11136-008-9370-1

18. Cheng S, Chan A. Relationship with others and life satisfaction in 
later life: do gender and widowhood make a difference? The Journals 
of Gerontology Series B: Psychological Sciences and Social Sciences. 
2006;61(1):46–53. doi:10.1093/geronb/61.1.P46

19. Enkvist E, Ekström E, Elmståhl S. Associations between cognitive 
abilities and life satisfaction in the oldest-old. Results from the long-
itudinal population study Good Aging in Skåne. Clin Interv Aging. 
2013;8(3):845–853. doi:10.2147/CIA.S45382

20. Lagergren M, Fratiglioni L, Hallberg IR, et al. A longitudinal study 
integrating population, care and social services data. The Swedish 
National study on Aging and Care (SNAC). Aging Clin Exp Res. 
2004;16(2):158–168. doi:10.1007/BF03324546

21. Ekström H, Elmståhl S. Pain and fractures are independently related 
to lower walking speed and grip strength: results from the population 
study “Good Ageing in Skåne”. Acta Orthopaedica. 2006;77 
(6):902–911. doi:10.1080/17453670610013204

22. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. Journal 
of Psychiatric Research. 1975;12(3):189–198. doi:10.1016/0022- 
3956(75)90026-6

23. Tombaugh TN, McIntyre NJ. The mini-mental state examination: 
a comprehensive review. Journal of the American Geriatrics Society. 
1992;40(9):922–935. doi:10.1111/j.1532-5415.1992.tb01992.x

24. Fernández-ballesteros R, Zamarron MD, Ruiz MA. The contribu-
tion of socio-demographic and psychosocial factors to life 
satisfaction. Ageing Soc. 2001;21(1):25–43. doi:10.1017/S014468 
6X01008078

25. Chipperfield J, Havens B. Gender differences in the relationship 
between marital status transitions and life satisfaction in later life. 
The Journals of Gerontology: Series B. 2001;56(3):176–186. 
doi:10.1093/geronb/56.3.P176

26. Sato S, Demura S, Kobayashi H, Nagasawa Y. The relationship and its 
change with aging between ADL and daily life satisfaction Characteristics 
in independent Japanese elderly living at home. J Physiol Anthropol Appl 
Human Sci. 2002;21(4):195–204. doi:10.2114/jpa.21.195

27. Liang J. (1984) Dimensions of the Life Satisfaction Index A: 
A structural formulation. Journal of Gerontology. 1984;39 
(5):613–622. doi:10.1093/geronj/39.5.613

28. Fagerström C, Lindwall M, Berg AI, Rennemark M. Factorial valid-
ity and invariance of the Life Satisfaction Index in older people 
across groups and time: addressing the heterogeneity of age, func-
tional ability, and depression. Arch Gerontol Geriatr. 2012;55 
(2):349–356. doi:10.1016/j.archger.2011.10.007

29. Wallace KA, Wheeler A. Reliability generalization of the Life 
Satisfaction Index. Educ Psychol Meas. 2002;62(4):674–684. 
doi:10.1177/0013164402062004009

30. Lobello S, Underhill A, Fine P. The reliability and validity of the Life 
Satisfaction Index-A with survivors of traumatic brain injury. Brain 
Injury. 2004;18(11):1127–1134. doi:10.1080/02699050410001672378

31. Katz S. Studies of Illness in the Aged. The Index of Adl: a Standardized 
Measure of Biological and physiological Function. JAMA. 1963;185 
(12):914–919. doi:10.1001/jama.1963.03060120024016

32. Åsberg KH, Sonn U. The cumulative structure of personal and 
instrumental ADL. A study of elderly people in a health service 
district. Scand J Rehab Med. 1989;21(4):171–177.

33. Sonn U, Åsberg KH. Assessment of activities of daily living in the 
elderly. A study of a population of 76-year-olds in Gothenburg, 
Sweden. Scand J Rehab Med. 1991;23(4):193–202.

34. Ghasemil A, Zahediasl S. Normality Tests for Statistical Analysis: 
A Guide for Non-Statisticians. International. International Journal of 
Endocrinology and Metabolism. 2012;10(2):486–489. doi:10.5812/ 
ijem.3505

35. Dulin PL, Pachana N. Older adult mood functioning: developmental 
changes and factors associated with positive and negative outcomes. 
In: Clark AV, editor. Mood State and Health. Hauppauge. New York: 
Nova Biomedical Books; 2005:175–193.

36. Å E, Ekström H, Elmståhl S. Associations between functional ability and 
life satisfaction in the oldest old: results from the longitudinal population 
study Good Aging in Skåne. Clin Interv Aging. 2012;7(3):313–320.

37. Pinto JM, Neri AL. Factors associated with low life life satisfaction 
in community-dwelling elderly: FIBRA Study. Cadernos De Saúde 
Pública. 2013;29(12):2447–24458. doi:10.1590/0102-311X00173212

38. Ratigan A, Kritz-Silverstein D, Barrett-Connor E. Sex differences in 
the association of physical function and cognitive function with life 
satisfaction in older age: the Rancho Bernardo Study. Maturitas. 
2016;89(7):29–35. doi:10.1016/j.maturitas.2016.04.007

39. Zhou H, Xie Y, Li B, et al. Investigation of the health status and life 
satisfaction of the elderly in pension institutions and analysis of their 
influential factors. Int J Clin Exp Med. 2017;10(6):9536–9545.

40. Borglin G, Jakobsson U, Edberg A-K, Hallberg IR. Self-reported 
health complaints and their prediction of overall and health-related 
quality of life among elderly people. International Journal of Nursing 
Studies. 2005;42(2):147–158. doi:10.1016/j.ijnurstu.2004.06.003

41. Suzuki E. Time changes, so do people. Soc Sci Med. 2012;75 
(3):452–456. doi:10.1016/j.socscimed.2012.03.036

Clinical Interventions in Aging                                                                                                         Dovepress 

Publish your work in this journal 
Clinical Interventions in Aging is an international, peer-reviewed 
journal focusing on evidence-based reports on the value or lack 
thereof of treatments intended to prevent or delay the onset of 
maladaptive correlates of aging in human beings. This journal is 
indexed on PubMed Central, MedLine, CAS, Scopus and the Elsevier 

Bibliographic databases. The manuscript management system is 
completely online and includes a very quick and fair peer-review 
system, which is all easy to use. Visit http://www.dovepress.com/ 
testimonials.php to read real quotes from published authors.   

Submit your manuscript here: https://www.dovepress.com/clinical-interventions-in-aging-journal

Clinical Interventions in Aging 2020:15                                                                                     submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
2039

Dovepress                                                                                                                                                         Elmståhl et al

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.archger.2011.05.001
https://doi.org/10.1037/0003-066X.55.1.34
https://doi.org/10.1146/annurev.psych.54.101601.145056
https://doi.org/10.1146/annurev.psych.54.101601.145056
https://doi.org/10.1353/cja.2005.0001
https://doi.org/10.1017/S0144686X10000231
https://doi.org/10.1037/0882-7974.15.2.187
https://doi.org/10.1037/0882-7974.15.2.187
https://doi.org/10.1007/s11136-008-9370-1
https://doi.org/10.1093/geronb/61.1.P46
https://doi.org/10.2147/CIA.S45382
https://doi.org/10.1007/BF03324546
https://doi.org/10.1080/17453670610013204
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1111/j.1532-5415.1992.tb01992.x
https://doi.org/10.1017/S0144686X01008078
https://doi.org/10.1017/S0144686X01008078
https://doi.org/10.1093/geronb/56.3.P176
https://doi.org/10.2114/jpa.21.195
https://doi.org/10.1093/geronj/39.5.613
https://doi.org/10.1016/j.archger.2011.10.007
https://doi.org/10.1177/0013164402062004009
https://doi.org/10.1080/02699050410001672378
https://doi.org/10.1001/jama.1963.03060120024016
https://doi.org/10.5812/ijem.3505
https://doi.org/10.5812/ijem.3505
https://doi.org/10.1590/0102-311X00173212
https://doi.org/10.1016/j.maturitas.2016.04.007
https://doi.org/10.1016/j.ijnurstu.2004.06.003
https://doi.org/10.1016/j.socscimed.2012.03.036
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

	Introduction
	Materials and Methods
	Study Population and Research Context
	Demographics
	Self-Rated Life Satisfaction (LS)
	Activities of Daily Living (ADL)
	Morbidity
	Ethics
	Data Analyses

	Results
	Discussion
	Conclusions
	Ethics Approval and Informed Consent
	Funding
	Disclosure
	References

