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Abstract
Objective: With the number and proportion of older adults increasing worldwide, successful ageing (SA) has become a global goal. This study aimed
to examine the association of subjective age, health and socio-demographic factors with the biomedical and psychosocial dimensions of SA.
Materials and Methods: A total of 61 adults, aged ≥50 (mean age 67.1±9.4) years, living in nursing homes or in the community, were asked to
answer a series of questions. A biomedical model of SA was measured by Rowe and Kahn’s criteria (i.e. being free of disease and disability, having
high physical and cognitive functioning and being actively engaged in life). A psychological well-being scale was used as an indicator of successful
psychosocial ageing.
Results: Our analysis revealed that being married and younger by chronological age, having a high educational level, having a younger subjective
age and having better subjective health are correlated with both the biomedical and psychosocial dimensions of SA. Neither gender nor the number
of children was correlated with these dimensions.
Conclusion: The biomedical and psychosocial dimensions of SA are associated with similar socio-demographic factors along with subjective health
and age. These findings suggest that subjective age and health status, which are changeable and relatively under the control of the individuals, are
important to promote SA. Future research in this field can measure SA by creating an index that includes components of Rowe and Kahn’s model
and psychosocial indicators of SA.
Keywords: Healthy ageing, Rowe and Kahn’s model, successful ageing

Introduction
Successful aging (SA) is worldwide and an important concept
that is widely discussed in gerontology today (1). As the number
and the proportion of older adults continue to grow around the
world as well as in Turkey (2), this concept draw great interest
both to individuals and societies.

and disability; (b) high physical and cognitive functioning; and
(c) active engagement with life. To be a successful adult, an
individual had to meet all three criteria. While the biomedical
model emphasises the maintenance of mental and physical
functioning as the keys to aging successfully, psychosocial
models emphasize psychological resources, well-being and life
satisfaction, including contentment and happiness (3).

Over the past few decades, SA has been studied from different
vantage points which reflected psychosocial or biomedical
approaches or combinations of the two (3). One of the most
influential conceptualisations of SA in a biomedical model
was put forth by McLaughlin et al. (4) in the late 1980s, and
this model has played a major role in the literature. In the year
1997, Rowe and Kahn (5) more explicitly defined the three main
components of SA, including: (a) the absence of chronic disease

There are an increasing number of studies on the factors
that influence SA, and most of them have examined only the
biomedical dimension (i.e., Rowe and Kahn’s components, either
singularly or in various combinations) or the psychosocial
dimension (i.e., well-being and life satisfaction) of SA (6).
However, there are very few studies which examined factors
related to SA in terms of both the biomedical and psychosocial
approaches. In addition, longitudinal and cross-sectional studies
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conducted in line with this purpose have mainly focused on
socio-demographic factors (e.g., educational level, age, and
marital status). There is very little known about the relationship
between subjective health, age, and the dimensions of SA. For
that reason, the purpose of the current study was to examine
how current socio-demographic variables, subjective age and
health are related to both the biomedical and the psychosocial
models of SA. In that respect, our findings are inclusive of
different dimensions of SA; therefore, they must be seen as
exploratory.

Materials and Methods
The study included adults who lived in private nursing homes or
who lived in the larger community in Turkey between April and
June of 2019. Adults were considered eligible for participation
if they: a) were aged 50 or older; and b) scored more than 19
points on the ‘‘standardized mini mental state examination test
(SMMSE)’’.
A total of 68 participants were identified who were eligible for
participation. Four adults didn’t complete some of the items

and were thus excluded from the analyses. Three participants
were regarded as outliers on one or more variables and were
therefore excluded. As a result, all analyses were performed on
the data from 61 participants. The baseline characteristics of
the participants are showned in Table 1.
The study was approved by the Ethics Board and Commission
of Ege University in Turkey (approval number=204-2019). All
participants provided written and verbally informed consent.
Subjective age and health
Similar to Stephan et al. (7) study, participants were asked
to specify, in years, how old they felt most of the time. A
subjective age score was computed by subtracting one’s
perceived age from one’s chronological age. Higher scores
reflected a younger age identity. In line with previous studies
(8,9), subjective health was assessed using one item: ‘‘How
would you describe your current health?’’. Participants rated
their current health status on a five-point rating scale, from 1
(very bad) to 5 (very good).

Table 1. Factors related to biomedical model of successful aging in all patients based on the Rowe and Kahn’s definition
Usual aging
(n=26)

Successful aging
(n=35)

Total participants
(n=61)

Associated factors

n (%)

n (%)

n (%)

χ2

p

Living space

-

-

-

20.71

<0.001

Nursing home residents

22 (71.0)

9 (29.0)

31 (50.8)

-

-

Community-dwelling adults

4 (13.3)

26 (86.7)

30 (49.2)

-

-

Age

-

--

4.18

0.041

50-64

8 (28.6)

20 (71.4)

28 (45.9)

-

-

65 or more

18 (54.5)

15 (45.5)

33 (54.1)

-

-

Gender

-

-

-

0.231

0.631

Female

12 (46.2)

14 (53.8)

26 (42.6)

-

-

Male

14 (40.0)

21 (60.0)

35 (57.4)

-

-

Marital status

-

-

-

9.35

0.002

Single*

25 (53.2)

22 (46.8)

47 (77.0)

-

-

Married

1 (7.1)

13 (92.9)

14 (23.0)

-

-

Number of children

-

-

-

4.98

0.174

0

5 (71.4)

2 (28.6)

7 (11.5)

-

-

1

4 (26.7)

11 (73.3)

15 (24.6)

-

-

2

9 (37.5)

15 (62.5)

24 (39.3)

-

-

3 or more

8 (53.3)

7 (46.7)

15 (24.6)

-

-

Education

-

-

-

18.26

0.001

Literature

6 (54.5)

5 (45.5)

11 (18)

-

-

Primary school

9 (75.0)

3 (25.0)

12 (19.7)

-

-

Secondary school

7 (63.6)

4 (36.4)

11 (18)

-

-

College

1 (8.3)

11 (91.7)

12 (19.7)

-

-

Associate degree or more

3 (20.0)

12 (80.0)

15 (24.6)

-

-

*Includes separated, divorced, and widowed
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Chronic diseases and disability

Dependent variable

To assess the number of chronic health conditions, participants
were asked whether they had any chronic diseases (e.g.,
cholesterol or osteoporosis). The number of chronic health
conditions was added, and a dichotomous variable (≤2 chronic
diseases and ≥3 chronic diseases) was created.

Consistent with Rowe and Kahn (5), SA was defined as having
a) high physical and cognitive functioning b) no chronic
disease [Similar to Wu et al. (19) study, we revised the range
of this criterion and classified adults with no more than two
chronic diseases as successful adults] and disability c) being
actively engaged with life. In order to determine the number of
successful agers, in the first step, each criterion were scored as
1 or 0 for meeting or not meeting criteria for each participants
(see Table 2). In the second step, we created a dichotomous/
binary variable of having all five (1) or fewer than five (0)
indicators. In other words, the participants with high physical
and cognitive functioning, and few chronic diseases and no
disability and active social engagement were classified as aging
successfully. Psychological well-being was taken as an indicator
of psychosocial SA.

Disability levels were measured using the Katz index of
independence in activities of daily living scale (Katz et al., 10).
The scale measures self-care tasks including bathing, dressing,
toileting, transferring to and from a chair, feeding, and
maintaining continence. The Turkish version of this scale was
assessed by Pehlivanoğlu et al. (11) for its validity and reliability,
and the Cronbach alpha coefficient was 0.83. The Cronbach
alpha coefficient was 0.85 in this study.
Cognitive and physical functioning
The Lawton instrumental activities of daily living scale was
developed by Lawton and Brody (12) to assess independence
level and physical functioning. It contains eight items which are
rated trichotomously (i.e., 1=unable, 2=able with help, 3=able
without help). Reliability and validity of the Turkish version
was assessed in the present study, and the Cronbach alpha
coefficient was 0.95.
SMMSE was originally developed by Folstein et al. (13). The
SMMSE measures different domains of cognitive function
such as orientation to time and place, short-term recall, and
construct a diagram. The validity and reliability of the Turkish
version of the SMMSE was determined by Güngen et al. (14). It
had high valid and reliable properties for the diagnosis of mild
dementia in the Turkish population.

Statistics
Prior to the data analyses, recommended assumptions
of univariate and multivariate outliers, normality and
multicollinearity were checked for each scale. The distribution
and normality of the variables were assessed by graphical and
statistical methods (20). Mann-Whitney U and Kruskal-Wallis
test were used to compare the psychological well-being scores
according to the socio-demographic data of the adults. In
cases of a significant difference between three or more groups,
Table 2. Frequency and percentage of adults who meet each
successful aging criterion and all the criteria
Indicators of successful aging

n (%)

The number of chronic diseases
≤2 chronic diseases*

41 (67.2)

Social engagement with life

≥3 chronic diseases**

20 (32.8)

In line with existing research (15,16), participants were defined
as being actively engaged if they reported, first, having provided
any grandchild care during the past 12 months or having done
‘‘any paid work’’ or ‘‘voluntary or charity work’’ in the year
preceding the interview, and second, if they reported having
‘‘spent time with their neighbours’’ for a social visit or a chat
at least once a week or having ‘‘providing assistance to family,
friends or neighbors or attending a sports, social or other type
of club’’ in the month preceding the interview.

Katz ADL

Psychological well-being

Social engagement with life

This scale consists of 18 items with 5 rating points ranging from
1 to 5 (17). The obtainable total score varies between 18 and 90.
A high score indicates the higher psychological well-being. This
measurement tool was adapted for Turkey by Imamoglu (18),
and its Cronbach alpha coefficient was reported to be 0.79. The
Cronbach alpha was 0.94 in this study.
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Independent/no disability*

47 (77.0)

Moderate or severe functional impairment**

14 (23.0)

Lawton IADL
High physical functioning*

44 (72.1)

Moderate or low physical functioning**

17 (27.9)

SMMSE
Normal cognitive functioning*

40 (65.6)

Mild cognitive impairment**

21 (34.4)

Yes*

54 (88.5)

No**

7 (11.5)

Successful aging
Yes*

35 (57.4)

No**

26 (42.6)

*: Proportion of successful agers, **: Proportion of usual agers, SMMSE: Standardized
mini mental state examination test, IADL: Instrumental activities of daily living, ADL:
Activities of daily living
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using a Bonferonni corrected p-value, follow-up post-hoc
tests applied. The relationship between categorical data was
assessed using the chi-square test. In order to assess correlations
among subjective health, subjective age and dimensions of SA,
Spearman rho statistic was computed. All data was analysed
using R (21). A p-value less than 0.05 (p<0.05) was taken to
indicate statistical significance.

Results
67.2% of the participants had fewer than three chronic diseases,
and 77.0% of those with no disability (Table 2). Slightly twothirds of participants met the physical and cognitive functioning
criterion (72.1% and 65.6%, respectively). The majority of the
participants (88.5%) met the social engagement criteria and
were socially active. According to these five criteria, 35 (57.4%)
participants were successful in aging.
Table 1 and Table 3 summarise the results of all relationships
between the independent variables and dependent variables. As
seen in Table 1, the community-dwelling adults were more likely
to experience SA than the adults who were living in nursing
homes (86.7 vs. 29.0%) χ2 (1) =20.71, p<0.001. Adults ages 50 to
64 were more likely to experience SA than the adults who were

65 or older (71.4 vs. 45.5%) χ2 (1) =4.18, p=0.041. Furthermore,
the married adults were more likely to experience SA than the
single adults (92.9 vs. 46.8%) χ2 (1) =9.35, p=0.002. A difference
was also observed in the educational levels χ2 (4) =18.26,
p=0.001. Post hoc tests using a Bonferroni correction indicated
that adults having college (91.7%) and associate degrees or
more educated adults (80.0%) were more likely to experience SA
than the adults having only literature (45.5%), primary (25.0%)
and secondary (36.4%) educations. However, in this study, we
did not find any differences based on gender or the number of
children an individual had (p>0.05).
As seen in Table 3, the Mann-Whitney U test showed
that psychological well-being scores of adults ages 50-64
(Mdn.=58.0) were higher than the scores of adults ages 65 or
older (Mdn.=42.0) U=297.00, p=0.017. In addition, psychological
well-being scores of married adults (Mdn.=69.5) were higher
than those of single adults (Mdn.=44.0) U=182.50, p=0.012. A
Kruskal-Wallis test indicated that the adult’s educational groups
differed significantly in terms of SA χ2 (4) =13.40, p=0.009. Posthoc Mann-Whitney U tests indicated that the psychological
well-being scores of adults who had associate degrees or higher
(Mdn.=68.0) was significantly better than that of literature

Table 3. Factors related to psychosocial successful aging in all patients based on the psychological well-being scale
Associated factors

Mean rank

Median

Min.

Max.

χ²/U

p

Living space*

-

-

-

-

384.50

0.245

Nursing home residents

28.4

50.0

26.0

73.0

-

-

Community-dwelling adults

33.7

60.0

27.0

80.0

-

-

Age*

-

-

-

-

297.00

0.017

50-64

36.9

58.0

27.0

80.0

-

-

65 or more

26.0

42.0

26.0

76.0

-

-

Gender*

-

-

-

-

399.50

0.418

Female

28.9

43.0

26.0

80.0

-

-

Male

32.6

54.0

27.0

77.0

-

-

Marital status*

-

-

-

-

182.50

0.012

Single**

27.9

44.0

26.0

76.0

-

-

Married

41.5

69.5

29.0

80.0

-

-

Number of children***

-

-

-

-

4.24

0.236

0

19.0

32.0

26.0

69.0

-

-

1

33.2

64.0

29.0

76.0

-

-

2

34.1

50.0

30.0

80.0

-

-

3 or more

29.5

48.0

27.0

73.0

-

-

Education***

-

-

-

-

13.40

0.009

Literature

20.5

38.0

26.0

65.0

-

-

Primary school

25.3

43.5

30.0

72.0

-

-

Secondary school

28.2

48.0

30.0

71.0

-

-

College

32.8

53.5

27.0

80.0

-

-

Associate degree or more

43.9

68.0

34.0

76.0

-

-

*Mann-Whitney U test, **Includes separated, divorced, and widowed, ***Kruskal-Wallis test
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(Mdn.=38.0) p<0.001 and primary school graduates (Mdn.=43.5)
p=0.003.
Lastly, psychological well-being is positively correlated with
the biomedical dimension of SA (r=0.54, p<0.001), subjective
age (r=0.31, p=0.017) and subjective health (r=0.59 p<0.001).
Moreover, the biomedical dimension of SA is positively related
to subjective age (r=0.26 p=0.045) and subjective health (r=0.66
p<0.001) (Table 4).

Discussion
This research represents an early step in the determination of
related factors with two main approaches to SA. One of the most
interesting findings is that living space is srelated to Rowe et al.
(5) SA model, but not to psychological well-being. This finding
can be explained by the fact that the health status of adults living
in nursing homes is worse than that of the community-dwelling
adults. However, well-being is a more subjective and personcentered concept as compared to health status; therefore, we
may not have found a significant difference between the two
groups for well-being. Consistent with our study, Scheidt et al.
(22) indicated that Rowe and Kahn’s definition is very narrow,
and there may be adults who do not meet these criteria but
who are successful agers. This finding is especially noteworthy
and should be addressed in future research. Those adults who
were inconsistent in terms of the two conceptual definitions
may hold the key to understanding what SA is really all about.
Some researchers found that men were more successful than
women meet the criteria of Rowe et al.’s SA (1). However,
other studies have suggest that more women than men have a
higher prevalence of SA (23). The results of our study showed
no significant gender differences in SA. This result is consistent
with those of McLaughlin et al. (4) specifying that no significant
gender difference was observed in SA among United States
adults.
In line with previous studies (24), we speculated that adults with
more children may have more physical and social support from
their children, as compared to those who have fewer children,

and therefore, we expected that the number of children would
positively affect SA. However, we did not find SA benefits with
regard to a greater number of children. We also conducted
additional analysis and found no significant difference in SA
rates among adults with and without children. The reason why
these variables are not related to SA may be the relatively small
sample size.
Ferri et al. (9) suggest that better health is associated with
higher ratings on SA. Similarly, Whitley et al. (25) explored
associations between Rowe-Kahn SA components and
subjective health and concluded that all individual positive
SA components were associated with better subjective health.
In line with these studies, we found that as the evaluations
of subjective health moved from very good to very bad, the
level and proportion of those aging successfully decreased.
This finding is important and noteworthy. How an individual
feels about herself/himself in terms of health status may be
the predictor of SA, and there may be a causal relationship
between the two. Therefore, future research should evaluate
these relationships longitudinally.
In light of the Palgi et al. (26) study, we expected there to be
a relationship between subjective age and SA, and we found
that younger subjective age is related to better SA. This result
might be based on several factors. First of all, individuals who
feel younger may be involved in more physical and social
activities, and this may make them feel like successful agers.
Another factor may be that a younger subjective age provides
a positive psychological environment by increasing self-esteem
and coping skills in the face of increasing problems with age,
which may, in turn, promote SA.
An earlier study regarding the marital status and SA that
was conducted in 2006 found that being currently married
contributed to successful aging (27). A recent study conducted
in 2018 reported that married participants are more likely to
be successful agers (28). In accordance with those studies,
our data revealed that the rate of successful aging was
higher in married individuals. This result might be based on
several factors. First of all, many researchers show that being

Table 4. The relationship between dimensions of successful aging and potential independent variables

1. Psychological well-being
2. Biomedical model of successful aging*
3. Subjective age
4. Subjective health

Mean ± SD

Median (Min-max)

1

2

3

4

51.3±16.9

50.0 (26.0-80.0)

r

-

-

-

-

-

-

p

-

-

-

-

-

r

0.536

-

-

-

-

-

p

0.000

-

-

-

6.3±8.0

4.0 (-9.0-25.0)

r

0.305

0.258

-

-

-

-

P

0.017

0.045

-

-

3.2±1.2

3.0 (1.0-5.0)

r

0.588

0.664

0.413

-

-

-

p

0.000

0.000

0.001

-

*0 indicatesusual aging; 1 indicates successful aging, r=Spearman rho correlation coefficient, SD: Standard deviation
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married is associated with many health benefits (29,30).
Another possible explanation for this result is that married
adults might be more likely to engage social activities (e.g.,
visiting relatives) and may also be less exposed to stressful
life situations than single adults due to their greater financial
power which may, in turn, promote SA. However, it should
be note that some researchers indicated that high marital
quality was associated lower stress, less depression, and higher
satisfaction with life, therefore, marriage must be of a high
quality to be advantageous. In other words, one is better off
single than unhappily married (31).
Consistent with previous studies (1,23,32,33), this study shows
that SA was related to age, educational level and marital status.
More specifically, there was a higher rate of successful aging
among those in the younger age category, those with higher
education levels, and those who were married. As a matter of
fact, these findings are well known from previous studies, and
a consensus has been reached in many studies, as noted above.
Study Limitations
This study has some limitations. The first limitation of the
present study was the relatively small number of participants,
and future research for a similar purpose should include larger
samples. Second, the study had a cross-sectional design which
provides no information on causal relationships; therefore,
longitudinal studies are required to more clearly establish the
causal relationship between socio-demographic factors and
SA. Moreover, the depression status of the patients may have
affected answers to all subjective questions, but we did not
investigate this variable. For this reason, the depression status
should be included in future research as a covariate or control
variable. On the other hand, our study’s strengths include its
comprehensive, two main approaches to SA based on a large set
of objective and subjective functioning measures.

Conclusion
Overall, our study demonstrated that the biomedical and
psychosocial dimensions of SA are related to the similar
socio-demographic factors along with subjective health and
age. These findings suggest that subjective age and health
status, which are changeable and relatively under the control
of the individuals, are important to promote SA. However, it
is important to avoid blaming adults for their unsuccessful
aging status, as having these socio-demographic factors is not
under the control of most adults. However, social, cultural and
psychological opportunities that increase individuals’ ability
to feel they are younger and better health should not be
abandoned, multipronged approaches are needed to enhance
SA. These methods should include policies to reduce socioeconomic inequalities and related health disparities.
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