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Abstract
Background  With the increasing proportion of older adults in India, it becomes essential to get an insight into the 
various influencing factors of successful ageing. However, the literature on successful ageing is minuscule in the 
Indian context. The present study attempted to understand successful ageing in terms of active and productive 
ageing by exploring their determining factors.

Methods  The data were extracted from the Longitudinal Ageing Study in India (LASI) Wave–1 (2017–2018). We 
utilized self-reported time use information from the experimental module of the LASI. A total of 7837 ageing 
adults were included in the study. We employed descriptive statistics, bivariate analysis and a multinominal logistic 
regression model to examine the prevalence and the determinants of active and productive ageing.

Results  The prevalence of inactive ageing was higher among the Indian ageing population (57.47%), followed by 
active ageing (29.59%) and productive ageing (12.94%). Poor sleep quality and the prevalence of morbidity and 
disability limited the ageing population from attaining active and productive ageing. Engagement in physical activity 
was significantly associated with active and productive ageing (β = 0.83, 99% CI: -0.72–0.94 and β = 0.82, 99% CI: 
0.66–0.98), respectively. Rural ageing adults were more likely to attain active ageing and less likely to attain productive 
ageing.

Conclusion  Engagement in physical activities among the ageing population shall be promoted to attain active and 
productive ageing. Since the rural ageing population were less likely to attain productive ageing than their urban 
counterparts, opportunities to participate in more formal economic activities in rural areas could be promoted for the 
wellbeing of the second demographic dividend.
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Introduction
Ageing is an inevitable dynamic process in everyone’s life, 
but how individuals embrace it differs. The cumulation 
of cellular and molecular changes over the years slowly 
leads to physical and psychological decline, known as the 
biological ageing process [1]. Even though life span has 
dramatically increased in the past years [2], the decline of 
physical [3–6] and mental [7–9] strength during ageing 
has been inescapable. The proportion of ageing popula-
tion across the globe has increased significantly, with the 
prediction that by 2050, low and middle-income coun-
tries will have a higher number of older people [1].

With increased empirical attention to ageing, various 
studies focus on how the ageing process can be made 
healthier [10]. Such attempts have resulted in different 
ageing ideals, including healthy, active, productive, and 
successful ageing [11]. These concepts may differ seman-
tically, but they all direct to ‘ageing well’ [12]. Successful 
ageing has received attention recently, though the con-
cept of positive ageing is traced back to the 1980s [13]. 
Successful ageing is a volatile concept, but the classic def-
inition of the same by Rowe and Kahn was ‘high physical, 
social and psychological functioning in old age without 
major diseases’ [14]. Successful ageing is a multidimen-
sional approach, with a biological perspective adapted to 
understand the psychological and social aspects of ageing 
[15]. A scoping review on how older adults perceive suc-
cessful ageing identified twelve major themes, including 
positive thinking and attitudes, being healthy, financial 
security, acceptance and adaptation, engagement with 
life, spirituality, environment and social policy, social 
relationships and interaction, autonomy and indepen-
dence, cognitive health, physical activity and having good 
death as the inevitable components [16].

Further, the ageing process leads to a decline in physical 
and mental abilities; however, its impact on overall func-
tionality and wellbeing is minimal, leaving better scope 
for successful ageing [17]. On the other hand, active and 
productive ageing is about enhancing the opportuni-
ties for health, security, and participation to have a bet-
ter quality of life while ageing [1, 18]. Active ageing is a 
broader term than productive ageing, which includes 
economic and non-economic activities [19], whereas pro-
ductive ageing includes only economic activities [12]. It 
is clear from the above definitions that successful ageing 
encompasses active and productive ageing (Figure − 2).

Successful ageing is a dynamic and volatile process 
shaped by numerous aspects at community and indi-
vidual levels, including physical activity. A study sug-
gested that older adults involved in physical activity had 
a greater possibility of ageing successfully [20]. Further, 
recent studies indicate that an individual’s perception 
of ageing significantly influences the path of it [21–24]. 
In addition, a variety of psychosocial determinants, 

including perceived health status [25], leisure activity [26, 
27], ego-integrity [28], economic status [29, 30], educa-
tional level [31, 32], social relationships and network [33, 
34] influences the process of successful ageing.

Literature shows that the successful and active ageing 
process is complex and volatile with culture [35]. Having 
that said, it becomes essential to understand the dynam-
ics of successful ageing in the Indian context. In addition, 
there is a pressing need to understand the nature of age-
ing in India, as the proportion of older adults is increas-
ing globally [36]. It is also important to note that hardly 
any studies are conducted on successful ageing in the 
Indian setting. In this context, exploring successful age-
ing and the various factors determining it is significant. 
Hence, the present study attempted to understand suc-
cessful ageing in terms of active and productive ageing in 
India through various factors such as health-related fac-
tors, socioeconomic and demographic variables, health 
risk behaviours and depression.

Method
Data and sample
The study utilized unit-level data from the first wave of 
the Longitudinal Ageing Study in India (LASI), con-
ducted between April 2017 and December 2018. The 
survey investigated health, socioeconomic, and other rel-
evant aspects of population ageing in India. The Interna-
tional Institute for Population Sciences (IIPS), Mumbai, 
designed and executed the survey with technical support 
from the University of Southern California (USC), the 
Harvard T H Chan School of Public Health (HSPH), and 
several other institutions [37]. The biennial panel survey 
adopted a three-stage sampling design in rural areas and 
a four-stage sampling design in urban areas.

The data were collected from selected and consented 
samples aged 45 years and above. The first wave of the 
LASI consisted of 72,250 older adults representing all 
Indian states and union territories (excluding Sikkim). 
The present study considered middle-aged and older 
adults aged 45 years and above. To study the active and 
productive ageing among the older adult population in 
India, we utilized the time-use section of the experimen-
tal module of the LASI survey. The experimental mod-
ules consist of four separate modules: (i) the Time Use 
module, (ii) the Expectations module, (iii) the Social con-
nectedness module, and (iv) the Vignettes module. For 
every individual participant, any random module among 
these experimental modules was considered and utilized 
for data collection during the survey. The present study 
initially considered 17,893 individuals from the time-use 
module. Further, we considered cases only if the study 
participants responded to a question on their previous 
day’s work or volunteer activity (n = 8934). After exclud-
ing all missing cases, we had a final analytical sample of 
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7837 middle-aged and older adults. A detailed summary 
of the sample selection procedure is depicted in Fig. 1.

Measures
Inactive, active and productive ageing
The concept of successful ageing is immensely relevant as 
the demographic transition has been taking place across 
the world. Successful ageing is yet to be conceptualized 
with more scientific rigour. A recent study aimed to con-
ceptualize successful ageing pointed to the vagueness of 
the concept and identified that being active in different 
forms (both engagement in economic activities or oth-
erwise) is considered one of the critical components of 
successful ageing [16]. Another study identified that suc-
cessful ageing is considered a multidimensional concept 
embedded in biomedical and psychosocial factors, which 

can be measured using a mix of subjective and objec-
tive tools. The study also identified productive ageing 
as a subcomponent of successful ageing, whereas active 
ageing is a much broader concept than productive age-
ing [38]. Active ageing consists of both economic and 
non-economic activities [19]. Another study based on 
the active ageing policy from the European perspective 
showed that productive ageing is a narrow concept as it 
focuses on economic-related engagement, which is also 
gender-biased [12]. The present study aims to explore 
two of the subcomponents of successful ageing and their 
associated factors in the Indian context, i.e., (i) active 
ageing and (ii) productive ageing. Active and productive 
ageing offers more of a social aspect [11]. A summary of 
the conceptualization of the study is provided in Fig. 2.

Fig. 1  Sample selection procedure

 



Page 4 of 15Irshad et al. BMC Geriatrics          (2023) 23:718 

Predictor variables  In the present study, we have con-
sidered various predictor variables that influence active 
and productive ageing. This includes previous-day char-
acteristics, health-related factors, health risk behaviours, 
psychometric factors, socioeconomic status, and demo-
graphics. A summary of the conceptual framework of the 
study is illustrated in Fig. 3.

Previous day characteristics  The study first consid-
ered the potential factors related to the previous day. We 
hypothesize that these factors could determine the active 
and productive ageing status. It is well established that the 
reliability of the recall of the most recent events is more 
[39]. Therefore, the previous day’s characteristic is a more 
reliable indicator, and four items were used to under-
stand it in the study. First, this includes questions about 
the previous day’s experience (a normal day, an unusually 
stressful day, an unusually good day). Second, the type 
of previous day was understood based on whether it was 
a “weekday”, or “weekend”, or “holiday”. Third, the sleep 
quality of the previous day was categorized as “good” or 
“poor”. Fourth, the pain status of the previous day was cat-
egorized as “yes” or “no”.

Health-related factors  Previous studies have shown 
that health-related factors are unavoidable contributors 
to successful ageing [40]. This umbrella term consists of 
different health-related indicators, including self-rated 
health status (SRH), activities of daily living (ADL), instru-
mental activities of daily living (IADL) and morbidity sta-
tus. The SRH was categorized as “good” (i.e., very good, 

good, and fair) and “poor” (poor and very poor). ADL and 
IADL were measured using questions on six and seven 
types of difficulties in everyday functioning, respectively. 
The responses for both ADL and IADL were classified as 
“high” (if no difficulty was reported)  and “low” (if diffi-
culty was reported in performing at least one of the items) 
[41, 42]. The morbidity status was measured based on 
nine diseases reported by the participants; the responses 
are categorized as “no disease”, “one disease”, and “multi-
morbidity”. The major diseases considered include hyper-
tension, diabetes, cancer, chronic lung diseases, chronic 
heart diseases, stroke, arthritis, neurological or psychiat-
ric issues and high cholesterol.

Socioeconomic Status and Demographics   We consid-
ered a number of covariates based on socioeconomic and 
demographic factors. It consists of the age of the study 
population, which was divided into three categories: mid-
dle age (45–59 years), young older adults (60–69 years), 
and older adults (70 years and above). In addition, gender 
(male and female), educational attainment (no schooling, 
up to 5 years, 6–10 years, and above 10 years), social class 
(Scheduled Tribes (ST), Scheduled Castes (SC), Other 
Backward Class (OBC), and Others), household eco-
nomic status (poorest, poorer, middle, richer and richest) 
were considered in the analysis. The study also considered 
additional variables such as living arrangement (living 
alone, with spouse and others, and with others), marital 
status (in a union and not in a union) and residence type 
(rural and urban). The expenditure data of each house-
hold on 29 non-food and 11 food items after standardiz-

Fig. 2  Conceptual framework of inactive ageing, active ageing and productive ageing
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Fig. 3  Summary of the conceptual framework of the study
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ing the expenditure to a 30-day reference period was used 
to estimate household economic status [43].

Health-Risk Behaviour  It was established that health-
risk behaviours are potential factors determining success-
ful ageing [44, 45]. In this study, we have considered three 
health risk behaviour indicators such as ever consump-
tion of alcohol (yes and no), ever smoker (yes and no), and 
engagement in vigorous physical activity (yes and no).

Psychometric factor  The literature has established a 
strong association between psychometric factors and 
late-life outcomes, including quality of life and suc-
cessful ageing [46, 47]. In the present study, we consid-
ered depression status as a psychometric factor. LASI 
embraced the definition of depression as the experience 
of low mood and no pleasure in performing an activity 
that was earlier interesting for an extended period, i.e., at 
least for two weeks [48]. For the assessment of depression 
status, the Centre for Epidemiologic Studies Depression 
(CES-D) scale was used [49]. The short version of CES-D 
includes 10 -items (7 negatives and 3 positive feeling 
items). The composite score was calculated after revers-
ing the score of 3 positive feelings items. The total CES-D 
score ranges between 1–10, with a higher score indicat-
ing depression symptoms. In the present study, based on 
the CES-D score, the individuals were classified into two 
groups, ‘yes’ with depressive symptoms if the score was 4 
and above and ‘no’ indicating no depressive symptoms if 
the score was below 4 [50].

Statistical analysis
We employed descriptive statistics and bivariate analy-
sis to examine the preliminary results. In the multivari-
ate model, we employed a multinomial logistic regression 
model. We opted for a multinomial logistic regression 
model since ordering outcome measures was difficult, 

though our outcome measure was a categorical variable 
[51]. We presented the results with estimated regression 
coefficients, and 90%, 95% and 99% confidence intervals 
are considered for drawing conclusions. The statistical 
analysis was performed using Stata Version 16.

Results
The present study leaps to understand successful ageing 
through productive and active ageing in the Indian con-
text using one of the world’s largest ageing databases, the 
LASI Wave 1. The present study included a total sample 
of 7837 older ageing adults, among which 4187 were 
middle-aged adults (45–59 years), and 3650 were older 
adults (60 years and above). Descriptive statistics, bivari-
ate analysis and multinominal regression were employed 
to understand the prevalence of inactive, active and pro-
ductive ageing and the determining factors.

It is evident from Fig. 4 that the prevalence of inactive 
ageing (57.5%) among ageing adults was higher when 
compared to ageing adults involved in active (29.6%) and 
productive ageing (12.9%). Figure  5 presents the preva-
lence of inactive, active and productive ageing by age 
groups. It was revealed that nearly 80% of the older adults 
aged 70 years and above were inactive. As expected, 
productive ageing was higher among middle-aged older 
adults (19.1%) compared to young older (8.6%) and older 
adults (3.2%). The preliminary results also indicated 
interesting observations on gender and successful ageing. 
Figure  6 shows that inactive ageing was higher among 
females than males (62.7% Vs 51.3%). On the contrary, 
productive ageing was higher among male ageing adults 
than female ageing adults (19.3% Vs 7.6%).

The descriptive analysis of the study sample is pre-
sented in Table 1. More than half of the study sample was 
middle-aged older adults (52.2%), followed by young old 
(27.6%) and oldest-old adults (20.2%). It was indicated 
that 93% of older ageing adults reported having a nor-
mal previous day. The adults who reported the previous 
day to be weekdays (72.4%) were more than those who 

Fig. 5  Prevalence of inactive, active, and productive ageing in India by 
age (%)

 

Fig. 4  Prevalence of inactive, active, and productive ageing in India (%)
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reported weekends or holidays. A higher number of older 
adults reported a good quality of sleep (75.2%) and an 
unpainful experience on the previous day (93.3%). Based 
on health indicators, it was found that 15.7% and 36% of 
the study sample had low ADL and IADL, respectively. 
17.8%, 27.3% and 17.6% of the study population reported 
poor SRH status, one disease and multimorbid condi-
tions, respectively. It was noticed that more than half of 
the study sample were female ageing adults and had no 
formal schooling. It was found that only 3.2% of ageing 
adults were living alone, while nearly three-fourths of the 
ageing adults were living with their spouses and others. 
Just one-third of the study population were not in a mari-
tal union (25.4%) and urban residents (28.9%). Based on 
health risk behaviour, it was found that 14.8% and 38.1% 
of the study sample had ever consumed alcohol and were 
ever smokers, respectively and 42.6% of older adults 
engaged in vigorous physical activities. More than one-
fourth of the ageing adults had depression symptoms.

Table  2 shows the prevalence of inactive, active, and 
productive ageing by background characteristics. It was 
found that inactive ageing was significantly higher among 
those who reported the previous day as a holiday. On 
the contrary, productive ageing was significantly high 
among those who reported the previous day as a week-
day. It was observed that inactive ageing was significantly 
higher among those who reported poor sleep quality 
and painful experiences on the previous day. In contrast, 
their prevalence of active ageing was lower. It was identi-
fied that a significantly higher proportion of older adults 
who reported poor SRH had inactive ageing in con-
trast to those who reported good SRH status (72.8% Vs 
54.1%: p < 0.01). Similarly, the prevalence of inactive age-
ing was significantly higher among those with low ADL 
and IADL compared to ageing adults with high ADL and 
IADL. Conversely, compared to those with poor SRH sta-
tus, active and productive ageing prevalence was higher 
among ageing adults with good SRH status. It was also 
indicated that inactive ageing was significantly higher 

among ageing adults with morbid conditions, whereas 
active and productive ageing was higher among those 
with no morbid condition.

Table 2 further indicated that inactive ageing increased 
with age while active and productive ageing declined and 
was statistically significant. It was found that females had 
a significantly higher prevalence of inactive ageing than 
males (62.7% Vs 51.3%: p < 0.01). Concerning productive 
ageing, it was found that male ageing adults had a sig-
nificantly higher prevalence than female ageing adults 
(19.3% Vs 7.6%: p < 0.01). Interestingly, the results indi-
cated that active ageing was significantly higher among 
rural ageing adults in comparison to their urban counter-
parts (32.5% Vs 22.5%: p < 0.01), whereas productive age-
ing was higher among urban ageing adults in comparison 
to their rural counterparts (16.2% Vs 11.6%: p < 0.01). 
The results showed that inactive ageing was significantly 
higher among adults who did not engage in physical 
activity. In comparison, active and productive ageing was 
significantly higher among those who engaged in physical 
activities.

The results of the multinomial logistic regression anal-
ysis are presented in Table 3. It was revealed that those 
ageing adults who reported the previous day as a week-
end were less likely to have productive ageing relative to 
the likelihood of inactive ageing (β=-0.23, 95% CI: -0.46 
- -0.01). Further, individuals who reported the previous 
day as a holiday were less likely to have active (β=-0.26, 
99% CI: -0.42 - -0.10) and productive ageing (β=-0.49, 
99% CI: -0.74 - -0.24) relative to the likelihood of inac-
tive ageing. It was revealed that those who reported poor 
sleep quality on the previous day were less likely to have 
active (β=-0.21, 99% CI: -0.33 - -0.08) and productive age-
ing (β=-0.18, 90% CI: -0.37 - -0.01) relative to the likeli-
hood of inactive ageing.

Based on health-related indicators, it was found that 
ageing adults with poor self-rated health were also less 
likely to experience active ageing compared to individu-
als with good self-rated health (β=-0.26, 99% CI: -0.42 
- -0.09). Similarly, older adults with low ADL were less 
likely to experience active (β=-0.19, 95% CI: -0.37 - -0.02) 
and productive ageing (β=-0.28, 95% CI: -0.57 - -0.01) 
compared to individuals with high ADL status. In the 
case of IADL status, compared to ageing adults with 
high IADL, those with low IADL status were less likely 
to experience active ageing relative to the likelihood of 
inactive ageing (β=-0.13, 90% CI: -0.26 - -0.00). Individu-
als with multimorbidity conditions had a lower inclina-
tion towards active and productive ageing relative to the 
higher risk of falling into inactive ageing compared to 
adults with no diseases.

Among the factors related to socioeconomic and 
demographic domains, the results revealed that young 
older adults and older adults were less likely to attain 

Fig. 6  Prevalence of inactive, active, and productive ageing in India by 
gender (%)
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Variable Sample distribution
Frequency W%

Experience of the previous day
  Normal 7364 93
  Unusually stressful 234 3
  Unusually good day 239 4
Type of last day
  Weekday 5686 72.4
  Weekend 1101 14.2
  Holiday 1050 13.4
Sleep quality of last day
  Good 5917 75.2
  Poor 1920 24.8
Was yesterday painful
  No 7358 93.3
  Yes 479 6.7
Self-rated health (SRH)
  Good 6532 82.2
  Poor 1305 17.8
Activities of Daily Living (ADL)
  High 6736 84.3
  Low 1101 15.7
Instrumental Activities of Daily Living (IADL)
  High 5258 64
  Low 2579 36
Morbidity
  None 4207 55.1
  One disease 2115 27.3
  Multimorbidity 1515 17.6
Age
  45–59 years 4187 52.2
  60–69 years 2222 27.6
  70 and above years 1428 20.2
Gender
  Female 4224 54
  Male 3613 46
Education
  No schooling 3673 50.5
  Up to 5 years 1477 19
  6–10 years 1877 20.2
  More than 10 years 810 10.3
Social class
  Scheduled Tribes (ST) 1281 8.8
  Scheduled Castes (SC) 1336 19.3
  Other Backward Class (OBC) 3056 46.2
  Others 2164 25.7
Household wealth background
  Poorest 1581 21.9
  Poorer 1567 20.9
  Middle 1619 21.9
  Richer 1561 18.6
  Richest 1509 16.7
Living arrangement
  Alone 255 3.2

Table 1  Descriptive characteristics of study variables
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active ageing relative to inactive ageing in comparison to 
middle-aged adults (β=-0.26, 99% CI: -0.39 - -0.14, and 
β=-0.76, 99% CI: -0.94 - -0.59, respectively). Similarly, 
it was also disclosed that young older adults and older 
adults were less likely to attain productive ageing rela-
tive to inactive ageing than middle-aged adults (β=-0.93, 
99% CI: -1.12 - -0.75 and β=-2.22, 99% CI: -2.58 - -1.87, 
respectively). The evidence indicated a significant gender 
difference in productive ageing. It was shown that male 
ageing adults were more likely to attain productive ageing 
relative to the risk of inactive ageing than female ageing 
adults (β=-1.05, 99% CI: 0.86–1.25). Social class variable 
indicated that compared to older adults from ST back-
ground, ageing adults from SC, OBC and Other social 
classes were more likely to attain productive ageing rela-
tive to the risk of inactive ageing. Household economic 
status and educational attainment did not reveal a con-
sistent effect on active and productive ageing. However, it 
was reported that in comparison with ageing adults with 
no formal schooling, those who earned up to five years 
and 6–10 years of education were less likely to experience 
active ageing relative to the risk of falling into inactive 
ageing (β= -0.18, 95% CI: -0.33–0.03 and β= -0.14, 90% 
CI: -0.29–0.01, respectively).

A notable result from the study is that compared 
to older adults who lived alone, those who lived with a 
spouse and others (β= -0.93, 99% CI: -1.54 – -0.32) and 
with others (β= -0.83, 99% CI: -1.26 – -0.41) were less 
likely to attain productive ageing. The results indicated 

that rural ageing adults were more likely to experience 
active ageing (β = 0.44, 99% CI: 0.31–0.57) and less likely 
to attain productive ageing (β= -0.32, 99% CI: -0.49–0.14) 
in comparison to their urban counterparts. Interestingly, 
the study results disclosed that in comparison to ageing 
adults who did not engage in physical activities, those 
engaged in physical activities were more likely to attain 
both active and productive ageing relative to a risk of 
inactive ageing (β = 0.83, 99% CI: 0.72–0.94 and β = 0.82, 
99% CI: 0.66–0.98, respectively).

Discussion
In this study, we attempted to generate insights into the 
various influential aspects of a successful ageing phe-
nomenon. The results of this study indicated that more 
than 50% of the sample experienced inactive ageing. 
Similarly, a study with LASI data supported this result 
by reporting that about 31% and 59% of older adults 
did not engage in moderate to vigorous physical activity 
[52]. Further, inactivity leads to irreversible changes due 
to ageing [53]. Engaging in physical activity and being 
physically active is vital for older adults to attain active 
and productive ageing. Our result also pointed out that 
inactive ageing among older adults increases with age, 
which is consistent with previous studies [54, 55]. Fur-
ther, the study indicated that there was a significant gen-
der difference in terms of inactive and productive ageing. 
In contrast, a multi-country study using an individual-
level index of active ageing indicated a mixed evidence of 

Variable Sample distribution
Frequency W%

  With spouse and others 5755 73.3
  With others 1827 23.5
Marital status
  In a union 5908 74.6
  Not in a union 1929 25.4
Residence type
  Urban 2691 28.9
  Rural 5146 71.1
Ever consume alcohol
  No 6419 85.2
  Yes 1418 14.8
Ever smoke
  No 4951 61.9
  Yes 2886 38.1
Physical activity
  No 4683 57.4
  Yes 3154 42.6
Depression
  No 5854 72.4
  Yes 1983 27.6
Total 7837 100

Table 1  (continued) 
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Variables Prevalence of inactive, active, and productive ageing (W%)
Inactive ageing P value Active ageing P Value Productive ageing P value

Experience of previous day
  Normal 57.1 0.55 29.4 0.93 13.5 0.12
  Unusually stressful 64.9 28.2 6.9
  Unusually good day 59.7 35.5 4.8
Type of last day
  Weekday 56.0 < 0.01 29.8 < 0.01 14.2 < 0.01
  Weekend 55.4 33.5 11.1
  Holiday 67.5 24.3 8.2
Sleep quality of last day
  Good 56.3 < 0.01 30.8 < 0.01 12.9 < 0.05
  Poor 61 25.9 13.1
Was yesterday painful
  No 56.7 < 0.01 30.1 < 0.05 13.2 < 0.05
  Yes 68.3 22.6 9.1
Self-rated health (SRH)
  Good 54.1 < 0.01 31.7 < 0.01 14.2 < 0.01
  Poor 72.8 19.8 7.4
Activities of Daily Living (ADL)
  High 54.8 < 0.01 31.5 < 0.01 13.7 < 0.01
  Low 71.7 19.5 8.8
Instrumental Activities of Daily Living (IADL)
  High 52.1 < 0.01 31.9 < 0.01 16 < 0.01
  Low 67.1 25.3 7.6
Morbidity
  None 52 < 0.01 32 < 0.01 16 < 0.01
  One disease 60.3 28.9 10.8
  Multimorbidity 70.3 23.2 6.5
Age
  45–59 years 46.5 < 0.01 34.4 < 0.01 19.1 < 0.01
  60–69 years 62 29.4 8.6
  70 and above years 79.5 17.3 3.2
Gender
  Female 62.7 < 0.01 29.7 0.81 7.6 < 0.01
  Male 51.3 29.4 19.3
Education
  No schooling 58.3 0.35 30.2 < 0.01 11.5 < 0.01
  Up to 5 years 58.9 26.5 14.6
  6–10 years 58.4 28 13.6
  More than 10 years 48.9 35.3 15.8
Social class
  Scheduled Tribes (ST) 49.4 < 0.01 38.1 < 0.01 12.5 < 0.01
  Scheduled Castes (SC) 58.9 25.7 15.4
  Other Backward Class (OBC) 55.2 31.8 13
  Others 63.1 25.6 11.3
Household economic background
  Poorest 57.7 < 0.05 32.3 0.7 10 0.09
  Poorer 55.9 30.4 13.7
  Middle 58.5 26 15.5
  Richer 54.5 31.2 14.3
  Richest 61.1 27.8 11.1
Living arrangement

Table 2  Prevalence of inactive, active, and productive ageing by background characteristics
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gender difference [56]. Generally, males are more likely to 
experience productive ageing, as indicated by the present 
study results, which could be attributed to lower levels of 
economic participation of the ageing female population 
in developing countries like India. Further, the variations 
in gender could be attributed to cultural underpinnings 
as the economic aspects are culturally associated with 
males over females. Therefore, improving the requisites 
for productive ageing of female older adults should be a 
policy priority.

The results showed that older adults with poor sleep 
quality on the previous day had a high risk of inactive 
ageing relative to the likelihood of active and productive 
ageing. An earlier study suggested that sleep quality is an 
important indicator of health, wellbeing, and adaptation, 
which could potentially determine the facets of successful 
ageing [57]. In addition, a bidirectional association exists 
between pain and sleep quality [58], which may contrib-
ute to the ageing process. This study results showed that 
those who experienced pain on the previous day were 
at high risk of inactive ageing, which is consistent with 
previous study findings [59, 60]. Literature established 
that pain and inactivity have a bidirectional relationship 
[61], where the fear component makes older adults with 
chronic pain more vulnerable to inactivity [62].

Notably, individuals who reported good self-rated 
health and no morbid condition were likelier to attain 
active and productive ageing relative to the risk of 

inactive ageing. Similar to the present study results, a 
study indicated that self-rated health was associated 
with active and healthy ageing among older adults [15]. 
Similarly, studies indicated multimorbidity was common 
among inactive older adults [63–65]. Further, a longitu-
dinal study of 10 years based on 10 chronic conditions 
conducted in Taiwan established that prolonged morbid 
years hindered successful ageing [66]. Based on disabil-
ity status, older adults with lower ADL and IADL status 
were less likely to be active and productive. Disability is 
one of the obstacles to independent physical and social 
functioning among older adults, which may lead to inac-
tivity. A study disclosed that increased difficulties in 
daily activity were associated with a decline in cognitive 
abilities [67]. As defined in the conceptual framework 
of successful ageing, cognition is an important compo-
nent which could tie in with active and productive ageing 
(Refer to Fig. 2). Since successful ageing is a broader con-
cept that encapsulates active, productive and cognitive 
ageing, their interrelation needs to be explored further 
[68]. Generally, it is established that the social and physi-
cal skills of those who face difficulties in basic function-
ing are at high risk, which may limit attaining successful 
ageing [69, 70].

Active ageing was significantly influenced by educa-
tional level. The evidence indicated that compared to 
those with no schooling, those with some years of edu-
cation were less likely to experience active ageing. Our 

Variables Prevalence of inactive, active, and productive ageing (W%)
Inactive ageing P value Active ageing P Value Productive ageing P value

  Alone 63.1 < 0.01 20.1 < 0.01 16.8 < 0.01
  With spouse and others 53.9 32.1 14
  With others 67.9 22.9 9.2
Marital status
  In a union 54.1 < 0.01 32 < 0.01 13.9 < 0.01
  Not in a union 67.5 22.5 10
Residence type
  Urban 61.3 < 0.01 22.5 < 0.01 16.2 < 0.01
  Rural 55.9 32.5 11.6
Ever consume alcohol
  No 58.6 < 0.01 29.1 < 0.01 12.3 < 0.01
  Yes 51.1 32.6 16.3
Ever smoke
  No 59.9 < 0.01 28.3 < 0.01 11.8 < 0.01
  Yes 53.4 31.8 14.8
Physical activity engagement
  No 70.5 < 0.01 21.2 < 0.01 8.3 < 0.01
  Yes 39.9 40.8 19.3
Depression
  No 57.8 0.11 29.8 0.28 12.4 0.36
  Yes 56.5 29 14.5
Total 57.5 29.6 12.9

Table 2  (continued) 
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Variables Active ageing (CI) Productive ageing (CI)
Experience of previous day (Ref: Normal)
  Unusually stressful 0.05 (-0.27–0.36) 0.01 (-0.43–0.46)
  Unusually good days -0.15 (-0.45–0.16) -0.69* (-1.21 - -0.17)
Type of last day (Ref: Weekday)
  Weekend 0.01

(-0.14–0.16)
-0.23$ (-0.46 - -0.01)

  Holiday -0.26* (-0.42 - -0.10) -0.49* (-0.74 - -0.24)
Sleep quality of last day (Ref: Good)
  Poor -0.21* (-0.33 - -0.08) -0.18# (-0.37–0.00)
Was yesterday painful (Ref: No)
  Yes -0.11 (-0.35–0.13) -0.16 (-0.53–0.20)
Self-rated health (SRH) (Ref: Good)
  Poor -0.26* (-0.42 - -0.09) -0.17 (-0.42–0.08)
Activities of Daily Living (ADL) (Ref: High)
  Low -0.19$ (-0.37 - -0.02) -0.28# (-0.57–0.01)
Instrumental Activities of Daily Living (IADL) (Ref: High)
  Low -0.13# (-0.26–0.00) -0.16 (-0.36–0.04)
Morbidity (Ref: None)
  One disease -0.01 (-0.14–0.12) -0.16# (-0.34–0.03)
  Multimorbidity -0.17$ (-0.33 - -0.01) -0.43* (-0.67 - -0.20)
Age category (Ref: 45–59 years)
  60–69 years -0.26* (-0.39 - -0.14) -0.93* (-1.12 - -0.75)
  70 years and above -0.76* (-0.94 - -0.59) -2.22* (-2.58 - -1.87)
Gender (Ref: Female)
  Male -0.05 (-0.19–0.08) 1.05* (0.86–1.25)
Education (Ref: No schooling)
  Up to 5 years -0.18$ (-0.33 - -0.03) -0.13 (-0.35–0.09)
  6–10 years -0.14# (-0.29–0.01) -0.17 (-0.37–0.04)
  More than 10 years -0.05 (-0.26–0.16) -0.02 (-0.29–0.26)
Social class (Ref: Scheduled Tribe (ST)
  Scheduled Castes (SC) -0.21$ (-0.40 - -0.02) 0.56* (0.29–0.83)
  Other Backward Class (OBC) 0.17$ (0.02–0.33) 0.54* (0.30–0.78)
  Others -0.06 (-0.24–0.11) 0.26# (-0.01–0.53)
Household economic background (Ref: Poorest)
  Poorer 0.03 (-0.14–0.19) 0.08 (-0.16–0.33)
  Middle -0.03 (-0.20–0.14) 0.34* (0.11–0.58)
  Richer -0.02 (-0.19–0.15) 0.13 (-0.11–0.38)
  Richest -0.13 (-0.31–0.05) 0.02 (-0.24–0.28)
Living arrangement (Ref: Alone)
  With spouse and others -0.05 (-0.55–0.45) -0.93* (-1.54 - -0.32)
  With others 0.01 (-0.34–0.36) -0.83* -1.26 - -0.41)
Marital Status (Ref: In a union)
  Not in a union -0.33 (-0.73–0.08) 0.10 (-0.43–0.62)
Residence type (Ref: Urban)
  Rural 0.44* (0.31–0.57) -0.32* (-0.49 - -0.14)
Ever consume alcohol (Ref: No)
  Yes 0.03 (-0.13–0.18) -0.09 (-0.29–0.11)
Ever smoke (Ref: No)
  Yes 0.13$ (0.01–0.26) 0.14 (-0.04–0.31)
Physical activity engagement (Ref: None)
  Yes 0.83* (0.72–0.94) 0.82* (0.66–0.98)
Depression (Ref: No)
  Yes 0.10 (-0.03–0.23) 0.15 (-0.03–0.33)

Table 3  Multinomial Logistic regression of active and productive ageing by background characteristics



Page 13 of 15Irshad et al. BMC Geriatrics          (2023) 23:718 

result contradicts expectations as studies have indicated 
(both formal and non-formal education) was a remark-
able part of successful ageing [71]. Further, the present 
result may be because life-long learning promotes newer 
skills during middle and late adulthood, paving the way 
for productive ageing [72, 73]. Results showed that com-
pared to older adults from the poorest economic back-
grounds, adults from higher economic backgrounds were 
more likely to achieve healthy ageing. However, the result 
was significant only for middle-class economic status, 
consistent with a previous study [29]. Regarding living 
arrangements, individuals who lived alone had a greater 
inclination towards productive ageing than ageing adults 
who lived with spouses and others or only with others. 
However, evidence from the literature is diverse, as a 
study suggested that married older adults living only with 
a spouse had higher chances of successfully ageing than 
individuals living with others [74]. Another recent study 
indicated a significant association between living alone 
and successful ageing [75]. A higher inclination of pro-
ductive ageing among those older adults living alone is 
possible as they may be engaged in productive activities 
for survival.

The study results highlighted that those ageing adults 
in rural areas had a higher likelihood of active ageing. In 
contrast, ageing adults who resided in urban areas had 
a higher likelihood of productive ageing. These results 
were concurrent with earlier studies [76, 77]. In urban 
areas, productivity chances would be higher as people 
find more economic activities and job opportunities than 
in rural areas, leading to productive ageing. Similarly, 
in rural areas, people are expected to engage in unpaid 
activities, which could lead to active ageing in rural areas 
[78].

It is essential to note that involvement in physical activ-
ity has a significant effect on successful ageing. A sys-
tematic review suggested that older adults aged 60 years 
and above who were physically active had a lower risk of 
various physical and mental health complications along 
the trajectories of ageing well [79]. Depression was not 
a significant predictor of successful ageing in the pres-
ent study, possibly due to the lower percentage of older 
adults with depression in this sample. In contrast, earlier 
studies showed that depression is a major barrier to suc-
cessful ageing [46, 80, 81].

The study’s main strengths include using large-scale 
data from the study sample. Further, the study offers an 
earlier piece of evidence of active and productive ageing 

in the Indian context. However, the study is not free from 
potential limitations. Firstly, the study used a cross-sec-
tional approach, which limits the establishment of cause-
and-effect relationships among the study variables. The 
results in the present study only indicate the association 
among study variables. This could be addressed in the 
future as LASI is an ongoing longitudinal study. Secondly, 
the study used many self-rated information by older 
adults as key variables, including self-rated health status, 
self-reported morbidity status etc. Even though such self-
rated health information can be used as reliable indica-
tors [82], older adults may be misreporting as they are 
generally at high risk of reporting bias [83]. Finally, the 
present study is limited to active and productive ageing, 
interconnected components of successful ageing. Future 
studies may explore other dimensions of successful age-
ing and their interconnectedness to understand ageing 
better.

Conclusion
The study presents one of the earlier pieces of evidence 
on the prevalence of inactive ageing and various factors 
that promote active and productive ageing in the Indian 
context. Ageing is unavoidable, but making it health-
ier and more successful is a public health priority. This 
study paves the way for developing future interventions 
as there is a pressing need for addressing the complexi-
ties of ageing, especially in a rapidly ageing context in 
India. The study points to the importance of sleep quality 
in determining active and productive ageing. The results 
further showed that the prevalence of morbidity and dis-
ability limited the ageing population from attaining active 
and productive ageing. Engagement in physical activities 
among the ageing population shall be promoted to attain 
active and productive ageing. Since the rural ageing pop-
ulation were less likely to attain productive ageing than 
their urban counterparts, opportunities to participate in 
more formal economic activities in rural areas could be 
promoted for the wellbeing of the ageing population, the 
second demographic dividend.

Acknowledgements
Not applicable.

Authors’ contributions
The authors contributed equally to the study’s design, development, and 
write-up.

Funding
The authors have not received any funding for carrying out this study.

Variables Active ageing (CI) Productive ageing (CI)
  Constant -0.82* (-1.37 - -0.28) -1.15* (-1.85 - -0.46)
Sample 7,837 7,837
CI: Confidence Interval in parentheses: * p < 0.01, $ p < 0.05, # p < 0.1

Table 3  (continued) 



Page 14 of 15Irshad et al. BMC Geriatrics          (2023) 23:718 

Data Availability
The data used for this study is available through the following website. https://
www.iipsindia.ac.in/content/lasi-wave-i or through https://g2aging.org/.

Declarations

Ethics approval and consent to participate
Ethical approval for conducting the Longitudinal Ageing Study in India (LASI) 
was guided by the Indian Council of Medical Research. The secondary data 
used for this study is freely available in the public domain. Hence, no third-
party ethical clearance was sought for this study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 28 April 2023 / Accepted: 25 October 2023

References
1.	 World Health Organization (WHO). Ageing and health [Internet]. 2022 [cited 

2023 Apr 22]. Available from: https://www.who.int/news-room/fact-sheets/
detail/ageing-and-health.

2.	 Murman DL. The impact of age on Cognition. Semin Hear. 2015;36(3):111–21.
3.	 Keller K, Engelhardt M. Strength and muscle mass loss with aging process. 

Age and strength loss. Muscles Ligaments Tendons J. 2014;3(4):346–50.
4.	 Milanović Z, Pantelić S, Trajković N, Sporiš G, Kostić R, James N. Age-related 

decrease in physical activity and functional fitness among elderly men and 
women. Clin Interv Aging. 2013;8:549–56.

5.	 Amarya S, Singh K, Sabharwal M, Amarya S, Singh K, Sabharwal M. Ageing 
Process and Physiological Changes [Internet]. Gerontology. IntechOpen; 
2018 [cited 2023 Apr 24]. Available from: https://www.intechopen.com/
chapters/60564.

6.	 Letnes JM, Nes BM, Wisløff U. Age-related decline in peak oxygen uptake: 
cross-sectional vs. longitudinal findings. A review. Int J Cardiol Cardiovasc Risk 
Prev. 2023;16:200171.

7.	 Harada CN, Natelson Love MC, Triebel K. Normal cognitive aging. Clin Geriatr 
Med. 2013;29(4):737–52.

8.	 Deary IJ, Corley J, Gow AJ, Harris SE, Houlihan LM, Marioni RE, et al. Age-
associated cognitive decline. Br Med Bull. 2009;92(1):135–52.

9.	 Schweizer S, Stretton J, Van Belle J, Price D, Calder AJ, Cam-CAN, et al. Age-
related decline in positive emotional reactivity and emotion regulation in a 
population-derived cohort. Soc Cogn Affect Neurosci. 2019;14(6):623–31.

10.	 Wong RY. A New Strategic Approach to Successful Aging and Healthy Aging. 
Geriatrics [Internet]. 2018 Dec [cited 2023 Apr 23];3(4). Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC6371117/.

11.	 Lin K, Ning Y, Mumtaz A, Li H. Exploring the relationships between four aging 
ideals: a bibliometric study. Front Public Health. 2022;9:762591.

12.	 Foster L, Walker A. Active and successful aging: a European policy perspec-
tive. Gerontologist. 2015;55(1):83–90.

13.	 Estebsari F, Dastoorpoor M, Khalifehkandi ZR, Nouri A, Mostafaei D, Hosseini 
M, et al. The Concept of successful aging: a review article. Curr Aging Sci. 
2020;13(1):4–10.

14.	 Rowe JW, Kahn RL. Human aging: usual and successful. Science. 
1987;237(4811):143–9.

15.	 Annele U, Satu KJ, Timo ES. Definitions of successful ageing: a brief 
review of a multidimensional concept. Acta Bio Medica Atenei Parm. 
2019;90(2):359–63.

16.	 Teater B, Chonody JM. How do older adults define successful aging? A scop-
ing review. Int J Aging Hum Dev. 2020;91(4):599–625.

17.	 Fagerström J, Aartsen M. Successful ageing and its relationship to contem-
porary norms. A critical look at the call to Age well. Rech Sociol Anthropol. 
2013;44(1):51–73.

18.	 Wongsala M, Anbäcken EM, Rosendahl S. Active ageing – perspectives on 
health, participation, and security among older adults in northeastern Thai-
land – a qualitative study. BMC Geriatr. 2021;21(1):41.

19.	 Foster L, Walker A. Active ageing across the life course: towards a Compre-
hensive Approach to Prevention. BioMed Res Int. 2021;2021:6650414.

20.	 Gopinath B, Kifley A, Flood VM, Mitchell P. Physical activity as a determinant of 
successful aging over ten years. Sci Rep. 2018;8(1):10522.

21.	 Chopik WJ, Bremner RH, Johnson DJ, Giasson HL. Age Differences in Age Per-
ceptions and Developmental Transitions. Front Psychol [Internet]. 2018 [cited 
2023 Apr 23];9. Available from: https://www.frontiersin.org/articles/https://
doi.org/10.3389/fpsyg.2018.00067.

22.	 Ingrand I, Paccalin M, Liuu E, Gil R, Ingrand P. Positive perception of 
aging is a key predictor of quality-of-life in aging people. PLoS ONE. 
2018;13(10):e0204044.

23.	 Benyamini Y, Burns E. Views on aging: older adults’ self-perceptions of age 
and of health. Eur J Ageing. 2019;17(4):477–87.

24.	 Diehl M, Wettstein M, Spuling SM, Wurm S. Age-related change in self-
perceptions of aging: longitudinal trajectories and predictors of Change. 
Psychol Aging. 2021;36(3):344–59.

25.	 Rivadeneira MF, Mendieta MJ, Villavicencio J, Caicedo-Gallardo J, Buendía 
P. A multidimensional model of healthy ageing: proposal and evaluation 
of determinants based on a population survey in Ecuador. BMC Geriatr. 
2021;21(1):615.

26.	 Col BK, Kose BG, Basaran AG. The effect of leisure activities on successful 
aging. Niger J Clin Pract. 2022;25(11):1904–10.

27.	 Zhao X, Yu J, Liu N. Relationship between specific leisure activities and suc-
cessful aging among older adults. J Exerc Sci Fit. 2023;21(1):111–8.

28.	 Han K, Lee Y, Gu J, Oh H, Han J, Kim K. Psychosocial factors for influencing 
healthy aging in adults in Korea. Health Qual Life Outcomes. 2015;13(1):31.

29.	 Whitley E, Benzeval M, Popham F. Associations of successful aging with socio-
economic position across the Life-Course: the West of Scotland Twenty-07 
prospective cohort study. J Aging Health. 2018;30(1):52–74.

30.	 Steptoe A, Zaninotto P. Lower socioeconomic status and the acceleration of 
aging: an outcome-wide analysis. Proc Natl Acad Sci. 2020;117(26):14911–7.

31.	 Cosco TD, Stephan BCM, Brayne C, Muniz G. Education and successful aging 
trajectories: a Longitudinal Population-based latent variable modelling 
analysis. Can J Aging Rev Can Vieil. 2017;36(4):427–34.

32.	 Cao P, Luo H, Li J, Ren X. Education as a Moderator in the Effect of Successful 
Aging on Mortality Risk in Elderly Chinese: A National Longitudinal Study 
(2011–2016) [Internet]. In Review; 2020 Jul [cited 2023 Apr 23]. Available 
from: https://www.researchsquare.com/article/rs-49041/v1.

33.	 de León LP, Mangin JPL, Ballesteros S. Psychosocial determinants of quality 
of life and active aging. A structural equation Model. Int J Environ Res Public 
Health. 2020;17(17):6023.

34.	 Czaja SJ, Moxley JH, Rogers WA, Social Support. Isolation, Loneliness, and 
Health Among Older Adults in the PRISM Randomized Controlled Trial. Front 
Psychol [Internet]. 2021 [cited 2023 Apr 23];12. Available from: https://www.
frontiersin.org/articles/https://doi.org/10.3389/fpsyg.2021.728658.

35.	 Jensen A, Claunch K, Verdeja M, Dungan M, Goates M, Thacker E. Success-
ful Aging: cross-cultural comparison of older adults’ lay perspectives. Innov 
Aging. 2018;2(Suppl 1):167.

36.	 Malik C, Khanna S, Jain Y, Jain R. Geriatric population in India: demog-
raphy, vulnerabilities, and healthcare challenges. J Fam Med Prim Care. 
2021;10(1):72.

37.	 International Institute for Population Sciences. Data user guide - longitudinal 
ageing study in India (LASI) Wave 1, 2017-18. Mumbai; 2020.

38.	 Urtamo A, Jyväkorpi SK, Strandberg TE. Definitions of successful ageing: a 
brief review of a multidimensional concept. Acta Biomed. 2019;90(2):359–63.

39.	 Dex S. The reliability of recall data: a literature review. Bull Méthodologie 
Sociol. 1995;49(1):58–89.

40.	 Menec VH. The relation between everyday activities and successful aging: a 
6-Year longitudinal study. J Gerontol Soc Sci. 2003;58B(2):74–82.

41.	 Arokiasamy P, Uttamacharya, Jain K. Multimorbidity, functional limitations, 
and self-rated health among older adults in India: cross-sectional analysis of 
LASI pilot survey, 2010. SAGE Open. 2015;1–10.

42.	 Carmona-Torres JM, Rodríguez-Borrego MA, Laredo-Aguilera JA, López-Soto 
PJ, Santacruz-Salas E, Cobo-Cuenca AI. Disability for basic and instrumental 
activities of daily living in older individuals. PLoS ONE. 2019;14(7):1–13.

43.	 International Institute for Population Sciences (IIPS), NPHCE. MoHFW HTHCS 
of PH (HSPH) and the U of SC (USC) 2020. Longitudinal ageing study in India 
(LASI) Wave 1, 2017-18, executive Summary. Mumbai; 2020.

44.	 Strawbridge WJ, Cohen RD, Shema SJ, Kaplan GA. Successful aging: predictors 
and associated activities. Am J Epidemiol. 1996;144(2):135–41.

https://www.iipsindia.ac.in/content/lasi-wave-i
https://www.iipsindia.ac.in/content/lasi-wave-i
https://g2aging.org/
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.intechopen.com/chapters/60564
https://www.intechopen.com/chapters/60564
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371117/
https://www.frontiersin.org/articles/
https://doi.org/10.3389/fpsyg.2018.00067
https://doi.org/10.3389/fpsyg.2018.00067
https://www.researchsquare.com/article/rs-49041/v1
https://www.frontiersin.org/articles/
https://www.frontiersin.org/articles/
https://doi.org/10.3389/fpsyg.2021.728658


Page 15 of 15Irshad et al. BMC Geriatrics          (2023) 23:718 

45.	 Ng TP, Broekman BFP, Niti M, Gwee X, Kua EH. Determinants of successful 
aging using a multidimensional definition among Chinese elderly in Singa-
pore. Am J Geriatr Psychiatry. 2009;17(5):407–16.

46.	 Jeste DV, Depp CA, Vahia IV. Success Cogn Emotional Aging World Psychiatry. 
2010;78–84.

47.	 Ribeiro O, Teixeira L, Araújo L, Rodríguez-Blázquez C, Calderón-Larrañaga A, 
Forjaz MJ. Anxiety, depression and quality of life in older adults: trajectories of 
influence across age. Int J Environ Res Public Health. 2020;17(23):1–10.

48.	 Banerjee S, Boro B. Analysing the role of sleep quality, functional limitation 
and depressive symptoms in determining life satisfaction among the older 
Population in India: a moderated mediation approach. BMC Public Health. 
2022;22(1):1–13.

49.	 Radloff LS, The CES-D, Scale. A self-report Depression Scale for Research in 
the General Population. Appl Psychol Meas. 1977;1(4):385–401.

50.	 Sebind Kumar AN, Thoppil SP, Parassery RP, Kunnukattil SS. Brief communica-
tion screening for depression among community–dwelling elders: usefulness 
of the Center for epidemiologic studies Depression Scale. Indian J Psychol 
Med. 2016;38(5):483–5.

51.	 Sainani KL. Multinomial and ordinal logistic regression. PM R. 
2021;13(9):1050–5.

52.	 Boro B, Saikia N. Association of multimorbidity and physical activity among 
older adults in India: an analysis from the Longitudinal Ageing Survey of India 
(2017–2018). BMJ Open. 2022;12(5):e053989.

53.	 Mechling H, Netz Y. Aging and inactivity—capitalizing on the protec-
tive effect of planned physical activity in old age. Eur Rev Aging Phys Act. 
2009;6(2):89–97.

54.	 Watson KB, Carlson SA, Gunn JP, Galuska DA, O’Connor A, Greenlund KJ, et 
al. Physical Inactivity among adults aged 50 years and older - United States, 
2014. MMWR Morb Mortal Wkly Rep. 2016;65(36):954–8.

55.	 Gomes M, Figueiredo D, Teixeira L, Poveda V, Paúl C, Santos-Silva A, et al. 
Physical Inactivity among older adults across Europe based on the SHARE 
database. Age Ageing. 2017;46(1):71–7.

56.	 Steinmayr D, Weichselbaumer D, Winter-Ebmer R. Gender differences in 
active ageing: findings from a New Individual-Level Index for European 
Countries. Soc Indic Res. 2020;151(2):691–721.

57.	 Driscoll HC, Serody L, Patrick S, Maurer J, Bensasi S, Houck PR, et al. Sleeping 
well, Aging Well: a descriptive and cross-sectional study of sleep in successful 
agers 75 and older. Am J Geriatr Psychiatry off J Am Assoc Geriatr Psychiatry. 
2008;16(1):74–82.

58.	 Morelhão PK, Gobbi C, Christofaro DGD, Damato TM, Grande GD, Frange C, 
et al. Bidirectional Association between Sleep Quality and Low Back Pain 
in older adults: a longitudinal observational study. Arch Phys Med Rehabil. 
2022;103(8):1558–64.

59.	 Ruiz-Montero PJ, Rubio L, Dumitrache CG, Chiva-Bartoll Ó. Why being physi-
cally active or inactive affects older women’s physical role? BioMed Res Int. 
2021;2021:6687381.

60.	 Niederstrasser NG, Attridge N. Associations between pain and physical activ-
ity among older adults. PLoS ONE. 2022;17(1):e0263356.

61.	 O’Brien CM, Ntoumanis N, Duda JL, Kitas GD, van Veldhuijzen JJCS, Metsios 
GS, et al. Pain and fatigue are longitudinally and bi-directionally associated 
with more sedentary time and less standing time in rheumatoid arthritis. 
Rheumatology. 2021;60(10):4548–57.

62.	 Larsson C, Ekvall Hansson E, Sundquist K, Jakobsson U. Impact of pain char-
acteristics and fear-avoidance beliefs on physical activity levels among older 
adults with chronic pain: a population-based, longitudinal study. BMC Geriatr. 
2016;16(1):50.

63.	 Vancampfort D, Stubbs B, Koyanagi A. Physical chronic conditions, multimor-
bidity and sedentary behavior amongst middle-aged and older adults in six 
low- and middle-income countries. Int J Behav Nutr Phys Act. 2017;14(1):147.

64.	 Steeves JA, Shiroma EJ, Conger SA, Van Domelen D, Harris TB. Physical activity 
patterns and multimorbidity burden of older adults with different levels of 
functional status: NHANES 2003–2006. Disabil Health J. 2019;12(3):495–502.

65.	 He L, Biddle SJH, Lee JT, Duolikun N, Zhang L, Wang Z, et al. The prevalence of 
multimorbidity and its association with physical activity and sleep duration 
in middle aged and elderly adults: a longitudinal analysis from China. Int J 
Behav Nutr Phys Act. 2021;18(1):77.

66.	 Hsu HC. Impact of morbidity and life events on successful aging. Asia Pac J 
Public Health. 2011;23(4):458–69.

67.	 Park J, Lee YJ. Patterns of instrumental activities of daily living and association 
with predictors among community-dwelling older women: a latent class 
analysis. BMC Geriatr. 2017;17(1):158.

68.	 Krivanek TJ, Gale SA, McFeeley BM, Nicastri CM, Daffner KR. Promot-
ing successful cognitive aging: a ten-year update. J Alzheimers Dis. 
2021;81(3):871–920.

69.	 Rosso AL, Taylor JA, Tabb LP, Michael YL. Mobility, disability, and social 
engagement in older adults. J Aging Health. 2013;25(4):617–37.

70.	 Sen K, Prybutok V, Prybutok G. Determinants of social inclusion and their 
effect on the wellbeing of older adults. Innov Aging. 2020;4(Suppl 1):319.

71.	 Antunes Mda, CP, Maia EM. Successful ageing: contributions of non-formal 
(adult) education in a group of older people in northern Portugal. Educ 
Gerontol. 2022;0(0):1–12.

72.	 Davey JA. Active ageing and education in mid and later life. Ageing Soc. 
2002;22(1):95–113.

73.	 Zhang K, Kan C, Luo Y, Song H, Tian Z, Ding W, et al. The promotion of active 
aging through older adult education in the context of population aging. 
Front Public Health. 2022;10:998710.

74.	 Day AT, Day LH. Living arrangements and ‘Successful’ ageing among 
ever-married American White women 77–87 years of age. Ageing Soc. 
1993;13(3):365–87.

75.	 Jang HY. Factors Associated with successful aging among Community-Dwell-
ing older adults based on Ecological System Model. Int J Environ Res Public 
Health. 2020;17(9):3220.

76.	 Pengpid S, Peltzer K. Successful ageing among a national community-dwell-
ing sample of older adults in India in 2017–2018. Sci Rep. 2021;11(1):22186.

77.	 Muhammad T, Srivastava S, Hossain B, Paul R, Sekher TV. Decomposing rural–
urban differences in successful aging among older Indian adults. Sci Rep. 
2022;12(1):6430.

78.	 Davis S, Crothers N, Grant J, Young S, Smith K. Being involved in the country: 
productive ageing in different types of rural communities. J Rural Stud. 
2012;28(4):338–46.

79.	 Cunningham C, O’ Sullivan R, Caserotti P, Tully MA. Consequences of Physical 
Inactivity in older adults: a systematic review of reviews and meta-analyses. 
Scand J Med Sci Sports. 2020;30(5):816–27.

80.	 Jeste DV, Savla GN, Thompson WK, Vahia IV, Glorioso DK, Martin AS, et al. 
Association between older age and more successful aging: critical role of 
resilience and depression. Am J Psychiatry. 2013;170(2):188–96.

81.	 Golja K, Daugherty AM, Kavcic V. Cognitive reserve and depression predict 
subjective reports of successful aging. Arch Gerontol Geriatr. 2020;90:104137.

82.	 Subramanian SV, Subramanyam MA, Selvaraj S, Kawachi I. Are self-reports of 
health and morbidities in developing countries misleading? Evidence from 
India. Soc Sci Med. 2009;68(2):260–5.

83.	 Spitzer S, Weber D. Reporting biases in self-assessed physical and cognitive 
health status of older europeans. PLoS ONE. 2019;14(10).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Active and productive ageing in India: evidence from the time use pattern of ageing adults
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Data and sample
	﻿Measures
	﻿Inactive, active and productive ageing


	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


