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This study examined the association of workplace social engagement (WSE) and information
technology ability (ITA) with successful ageing and validated a brief scale measuring WSE. The
interaction of WSE and ITA on successful ageing was also assessed. A cross-sectional design was
adopted, and the participants were 1186 older adults living in Kenya (n=350), Nigeria (n=260),

and Ghana (n=576). Pearson’s correlation and factor analyses of two datasets (i.e., waves 1 and 2)
from the sample were utilised to validate the WSE scale. Hierarchical linear regression analyses with
relevant sensitivity analyses were utilised to assess the associations with wave 2 data. The WSE
scale produced satisfactory psychometric properties (i.e., reliability and validity) as a unidimensional
measure. WSE and ITA were positively associated with successful ageing in Kenya and Ghana and in
the consolidated data. The interaction between WSE and ITA was positively associated with successful
ageing and its domains (i.e., illness avoidance, functioning, and engagement with life) in Kenya,
Ghana, and consolidated data. At higher ITA or the use of information technologies, WSE is less
strongly associated with successful ageing. WSE is more strongly associated with successful ageing
only at moderate ITA.

Research has shown that social engagement, also referred to as social activity, can be associated with health!=.
Specifically, a systematic review! found a positive association between social engagement and health-related
quality of life. According to a prospective study undertaken in Germany, social engagement can buffer depressive
symptoms and improve quality of life*. A cross-sectional study in South Korea? confirms that social engagement
is positively associated with self-reported health.

Social engagement refers to participation in social activities that offer opportunities for social inclusion
and volunteering in the community or at work®. Researchers recognise social engagement as a normative life
behaviour by which life is enjoyed, services are used, and health is maintained®~’, which implies that socially
disengaged individuals may have lower life satisfaction and are more susceptible to disease and untimely mortal-
ity. Hence, social engagement can be associated with successful ageing, which is the maintenance of functional
ability necessary for well-being in later life®. Rowe and Khan® conceptualised successful ageing as an indicator
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of ageing in optimal health. Successful ageing is not necessarily about the absence of a disease but concerns the
ability to remain engaged with life through employment as well as social and economic activities'. It is necessary
for social and economic independence in later life.

Employment is an opportunity for people to achieve successful ageing through social engagement. Full-time
employees can spend up to 8 h of their weekday time at work'!, which is long enough to provide opportunities
for workplace social engagement. All employees go through the ageing process, and an important public health
goal is to enable them to retain gainful employment beyond the retirement age. Maintaining Workplace Social
Engagement (WSE) is a potential way to achieve the afore-mentioned goal and maintain health. We define WSE
as the individual’s social support for others and their participation in group and volunteering activities at work.
This definition was informed by previous studies>'? recognising volunteering, social support (i.e., support for
peers at work), and group activities as employee behaviours suited for productivity. These three behaviours can
be consistently performed by employees at work while performing their job duties. An existing tool measuring
social engagement in the community’® incorporates items that could be adapted to measure these behaviours.
This tool may be more suited for older employees because it is relatively brief and would not be an excessive
burden to the limited vision and functional ability of older people.

The rapid ageing of the workforce requires a tool focused on WSE. It is estimated that the population of older
adults in the world would more than double by 2050'*'%, and a large proportion of older adults are expected to
live in Africa by this date. This situation implies that the workforce will be older by 2050. Since individuals lose
functional ability as they age'®, morbidity in the workforce would be high in the future. If so, early retirement of
staff and absences from work due to ill-health may overwhelm organizations and weaken their agility. Workplace
interventions fostering successful ageing among employees are, thus, necessary. An example of such interventions
is rolling out corporate policies to enhance WSE.

As the pieces of evidence provided earlier suggest, WSE can be an important determinant of successful ageing,
which is about illness avoidance and the maintenance of physical functioning and engagement with life in old
age'. In response to global population ageing, studies!”'® have recently called for programmes aimed at employ-
ees’ successful ageing. Although previous studies have reported a positive association between social engagement
and health indicators as reported above, no study has examined the association of WSE with successful ageing
among employees, although this relationship would better inform workplace healthy ageing programmes.

Research suggests that Information Technology Ability (ITA) facilitates social engagement through the use of
the internet and social media'®. ITA is not only about the ability to use information technologies but also involves
the actual use of these technologies®. We argue that ITA may predict WSE for two reasons. Firstly, individuals
are more likely to acquire and apply ITA at work since organizations often embark on professional development
programmes that improve the skills of their employees. ITA acquired at work can facilitate social engagement
within and outside the organization since this skill enables individuals to organize social and recreational events
using software such as outlook emails, WhatsApp, and Telegram. Often, employees in an organization arrange
lunch time activities with peers through emails and social media. The use of emails, WhatsApp and other social
media applications are part of ITA'. Further to this, organizations provide access to information technologies
that may not be available to the employee at home. Conversely, high ITA may accompany excessive use of infor-
mation technologies among employees, resulting in social isolation, loneliness, and poor health?. From this
viewpoint, WSE would be less positively associated with successful ageing at high ITA.

Deductively, ITA may predict WSE and modify the relationship between WSE and successful ageing. An
interaction of WSE and ITA on successful ageing is more likely in workplaces where training and other sup-
ports are available, and this interaction is worth assessing because it can provide lessons for practice. Because
employees spend much of their time at work, their WSE and its influence on health may be significant. Yet, there
is a paucity of research on WSE and there is no scale for measuring it. This shortcoming of the literature is worth
addressing since three social activities (i.e., volunteering, peer support, and group activity) are traditionally
practised in workplaces??*. A scale measuring these activities in the community exists'?, but this has not been
validated in a work context.

Given the above gaps in the literature, this study aimed to validate a WSE scale and assess the association
between ITA, WSE, and successful ageing. To meet the above aim, the following research questions are answered:
(1) what is the factor structure of the WSE engagement scale as assessed with factor analysis, (2) is there an asso-
ciation between WSE and successful ageing, (3) is ITA associated with successful ageing, and (4) does ITA interact
with WSE on successful ageing? With the fourth research question, we ascertained whether ITA differentiates
the association of WSE with successful ageing. The relationships (regarding research questions 2, 3, and 4) were
examined with samples from Kenya, Nigeria, and Ghana to ascertain whether they are consistent across contexts.

This study is significant for some reasons. Firstly, it is the first to validate a tool for measuring WSE, which
means it can encourage research on WSE. A brief measure of WSE among older adults is needed because this
group may be unable to complete longer questionnaires owing to their physical and cognitive limitations.
Researchers*** insinuate that results from quantitative studies conducted across countries are more useful than
results from similar studies based on a sample from a single locality or country. Studies utilising multi-national
samples demonstrate consistency of evidence and cultural sensitivity of their results since every country has
a unique culture. Scales validated with multi-national samples are also known to be better suited for multiple
contexts if they yield satisfactory psychometric properties across the samples**?’. Hence, we employed samples
from three African countries to answer the above research questions.
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Methods

Design

A psychometric test with a cross-sectional design compliant with the CROSS (i.e., Consensus-Based Checklist
for Reporting of Survey Studies) checklist® was adopted. Figure 1 is a flowchart describing the study design.

Participants and selection

The participants were adult employees aged 50+ years in three English-speaking African countries, namely
Ghana, Nigeria, and Kenya. These countries were included in this study owing to their availability. The partici-
pants were selected with the following four inclusion criteria: (1) being an adult aged 50+ years; (2) having a
minimum of basic education, which was an indicator of the ability to complete questionnaires in English; (3)
being an employee in any organization, (4) availability for completing surveys at both waves of data collection,
and (5) willingness and availability to participate in the study. Some of the researchers supervised the recruit-
ment of participants at corporate institutions, supermarkets, and community centres in Umuahia (Nigeria),
Nairobi (Kenya), and Accra (Ghana). A total of 1209 residents from the three cities (Nigeria=271; Kenya =363;
Ghana = 575) were recruited. We utilized the G*Power tool to calculate the minimum sample necessary for this
study. The minimum sample reached with parameters (significance level = 5%; effect size =0.2, power=0.8, and
a maximum of 11 predictors) recommended in the literature'® for a hierarchical linear regression analysis was
95. The power resulting from a sample of 95 (degree of freedom for the denominator—83, and degree of free-
dom for the numerator—11) was 0.804, which is sufficient for our analysis®’. A small effect size and a power not
less than 0.8 enabled us to reach a minimum sample sufficient for detecting weak effects. There is a consensus
in the literature that statistical power and the precision of effect estimates increase as sample size increases®*!.
Moreover, external validity can be higher with larger samples®. For these reasons, we included all 1209 recruited
participants in the study.

Following a stepwise approach to the validation of scales?*?, two waves of data collection were performed to
collect enough data to validate the WSE scale and assess our primary relationships. The use of multiple waves of
data allows researchers to demonstrate the consistency of results between samples as well as between exploratory
and confirmatory factor analyses®’. Multiple waves also enabled us to assess the consistency of some psychometric
properties between samples or waves. This approach is considered more robust compared to the use of single
(isolated) samples. The first wave or sample is often used for understanding the factor structure of a scale through
Exploratory Factor Analysis (EFA)*. The other wave or sample is used for estimating psychometric properties
of the scale resulting from EFA through Confirmatory Factor Analysis (CFA).

Questionnaires were administered in person by some of the researchers and their research assistants. Wave
1 data were collected between 2nd and 10th November 2022 on only the Ghanaian sample. A total of 161 ques-
tionnaires in this wave were returned and analysed. Wave 2 data were collected on the three samples between
18th November and 23rd December 2022. Out of 1209 questionnaires sent out for completion in wave 2, 1186
were incorporated into the final analysis. Thus, 23 questionnaires were discarded because they were partially
completed. This study received ethical review and clearance from the ethics review board of Africa Centre for
Epidemiology (# 004-11-2022-ACE). Ethical review in Nigeria (# 132-22; Date—20th October 2022) and Kenya
(# 2313; Date—10th October 2022) was performed by the National Health Research Ethics Committee and

1. Experts reviewed the questionnaire

2. Data collected on a smaller sample
to pilot the questionnaire.

3. Factor analysis to select scale
items.

Stage 1 (wave 1): Survey piloted
———>

|
l 1. Data were collected on three
l samples.
3 2. CFA was performed on one sample.
Stage 1 (wave 2): Data collected 3. Other psychometric properties
on three samples assessed on three samples.

I
|
| Bivariate correlations computation.
I Baseline models specification.
Adjusted models specification.
Sensitivity analyses.

Regression modelling of primary
relationships

\ 4
Stage 3: Statistical analysis and
hypotheses

————>

LA L

Figure 1. A flow chart of the study design. CFA confirmatory factor analysis.

Scientific Reports |

(2024) 14:18787 | https://doi.org/10.1038/s41598-024-69133-9 nature portfolio



www.nature.com/scientificreports/

National Scientific and Ethics Committee respectively following ethical approval in Ghana. Ethical approval in
these countries was waived because ethical clearance was already provided in Ghana, a country with almost the
same ethical regulations as Nigeria and Kenya. All ethical considerations, including guidelines from the Helsinki
Declaration, were followed. Every participant provided written informed consent after reading details about the
study’s potential significance and risks.

Measurement

Workplace social engagement was operationalised as the frequency of social activities performed by the indi-
vidual over the past week'?. It was, therefore, measured by adapting an existing 8-item scale developed to measure
the frequency of neighbourhood-level social activities performed’. It accompanied 4 descriptive anchors (i.e.,
not at all—1, rarely—2, sometimes—3, and always—4) describing how often individuals performed social activi-
ties over the past 7 days. Examples of items in the scale are “I interacted with colleagues or friends at work” and
“I made new friends at work”. This tool was deemed useful for some reasons. First, it constitutes the primary
factors recognised as indicators of social engagement in key definitions and frameworks>?2. Its domains (i.e.,
volunteering, organized or group activities, and support for others) could be modified into primary workplace
activities that support health and productivity?’. Finally, the tool is short and suited for older employees with
potential physical limitations.

In the original scale, volunteering comprises two items measuring participation in community activities
(e.g., cleaning public places) aimed at community welfare. Organised activity comprises three items measuring
participation in activities in groups or with others. Support for others contains three items measuring how often
one makes new friends and supports them to overcome personal challenges. The scale was adapted by rewording
its eight items into activities performed within the workplace. In the adapted scale, volunteering measures social
activities beneficial to the organization, not the individual. Organised activity comprises three items measur-
ing participation in activities in groups or with others. Support for others measures how often one makes new
friends and supports them. Three researchers (with a PhD and research interests in technologies for ageing)
reviewed the original items and determined whether they sufficiently represent or describe social activities in
a work context. Appendix Al shows the original and adapted items. Results of our validation of this scale are
presented later in this paper.

We adopted in whole an 18-item scale with five descriptive anchors (i.e., 5—strongly agree, 4—agree, 3—
somewhat agree, 2—disagree, and 1—strongly disagree) to measure successful ageing. This tool measures the
individual’s situations and experiences over the past seven days. Some items of this scale are “I was healthy
enough to move around freely” and “I had enough energy for daily life”. The three domains of this scale are
illness avoidance (4 items), engagement with life (i.e., 9 items measuring engagement in social, economic, or
work-related activities), and functioning (i.e., 5 items measuring the ability to perform physical tasks unaided).
This tool, whose items are shown in Supplementary Appendix A2, produced satisfactory internal consistency
in the form of Cronbach’s a>0.7 with data from wave 2 (i.e., Ghana=0.85; Kenya = 0.85; Nigeria = 0.88, whole
scale=0.87).

We utilised a 13-item scale and its descriptive anchors (5—strongly agree, 4—agree, 3—somewhat agree,
2—disagree, and 1—strongly disagree) in whole to measure ITA. This tool was adopted in whole from Yu and
Chao® and measures how well the individual experimented with new technologies and used them to perform
tasks over the past week. Some items of the scale are “In general, I routinely use the Internet to obtain good
information” and “I could describe the package software functions”. Supplementary Appendix A3 shows items of
the scale, which as a unit produced satisfactory internal consistency across the three samples (i.e., Ghana=0.8;
Kenya =0.94; Nigeria = 0.88, whole scale=0.89). We chose the above scales for measuring ITA and successful
ageing because their items described experiences in Ghana. The ITA scale was previously used in Ghana' and
produced satisfactory psychometric properties.

We measured 11 variables as potential cofounders of the primary association assessed. Self-reported health
was measured as a dichotomous variable (poor health—1, and good health—2) and coded into a dummy-
type variable in data analysis. Other variables measured as dichotomous variables are gender (male—1, and
female—2), job type or schedule (part-time—1, and full-time—2), whether the individual had training on
Information Communication Technologies (ICT) at least once in the past year (no ICT training—1, and ICT
training—2), and marital status (not married—1, and married—2). Sector was a categorical variable with three
groups (manufacturing—1, services—2, and both manufacturing & services—3) that measured the sector (s)
in which the individual worked. Five variables (i.e., job tenure, age, physical function, income, and education)
were measured as discrete variables. Job tenure was measured by asking the participants to report how long (in
years) they had worked in their current organization. Age was the individual’s chronological age whereas physical
function was measured following a previous study'® by asking the participants to rate on a scale of 1 to 4 (i.e.,
1—not at all, 2—low extent, 3—moderate extent, 4—high extent) the extent to which they could perform physi-
cal tasks such as walking unaided for at least 10 min in the past week. Income was measured as the individual’s
net monthly income reported in United States dollars whereas education was the individual’s years of schooling.

Common methods bias assessment

We followed Herman’s one-factor method to assess common methods bias by utilising exploratory factor analysis
(with varimax rotation) to examine the factor structures of all scales. This analysis, which was based on data from
wave 2, yielded a factor structure comprising three factors for ITA and successful ageing and a factor for WSE
(with factor loadings >0.5). As reccommended in the literature®***, the first factor for ITA and successful ageing
produced a variance <40%. This result confirmed the absence of common methods bias in the data.
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Statistical analysis

Data were analysed with the SPSS 28 (IBM Inc., New York, USA) and Amos in two stages. We validated the WSE
scale with EFA and CFA in the first stage and tested the hypothesised relationships with HLR in the second stage.
Before analysing the data at these stages, we performed exploratory analysis to summarise the data and assess key
assumptions governing the use of the chosen statistical tools. Discrete and categorical variables were summarised
with averages and counts respectively. The proportion of missing data was less than 2%, so we utilised “listwise
deletion” to remove all missing data®. Five relevant assumptions including linearity of the hypothesized relation-
ships and normal distribution of the data were then performed through SPSS. These assumptions govern the
use of HLR, EFA, and CFA. Supplementary Appendix B1 shows the results of these analyses and the procedures
followed in them. Following previous research'®, we performed the first sensitivity analyses to screen for the
ultimate confounders, which are covariates likely to confound the hypothesized relationships. This analysis was
carried out to ensure that variables unlikely to confound the hypothesised relationships were removed from the
analysis. Multi-collinearity in multiple regression analysis increases as the number of predictors increases™, so it
was necessary to remove unnecessary covariates (predictors) from the analysis. Education and age were retained
in the sensitivity analysis as the ultimate confounders and were included in the ultimate models. Supplementary
Appendix B2 shows the steps taken in this analysis.

Stage 1—scale validation

We first performed an EFA with varimax rotation to assess the scale’s factor structure using data from wave 1. The
EFA through SPSS produced a unidimensional factor structure and retained all the original items at factor load-
ing>0.5. The total variance in this analysis was 58.1%. We then specified a structural model on data from wave
2 through Amos to ascertain if the EFA results were consistent with CFA. The unidimensional factor structure
was confirmed with CFA through Amos at satisfactory fit indices in the form of the chi-square=8.12 (p=0.775),
goodness-of-fit index =0.99, Tucker-Lewis index = 1.00, and root mean square error of approximation = 0.000.
Since a unidimensional factor structure was suggested by both EFA and CFA, we adopted a previous procedure
unique to a unidimensional measure®*™ to further validate the scale.

In further validating the scale, we utilised SPSS to assess criterion-related validity, internal consistency, inter-
rater reliability, and Pearson’s correlation among the 8 items of WSE based on both waves of data’®-1. A satisfac-
tory minimum correlation coefficient>0.2 at p <0.001 was reached?®. We assessed criterion-related validity by
computing the correlation of WSE (which is formed by summing all 8 scale items) with engagement with life
(another measure of social engagement from the successful ageing scale) and self-reported health. The correla-
tion between WSE and engagement with life (r=0.44-0.51, p<0.001) and self-reported health (r=0.15-0.27,
p <0.001) was significant. Cronbach’s a (wave 1=0.9, and wave 2 =0.8) was satisfactory*”*!. Finally, we reached
a satisfactory inter-rater reliability (wave 1=0.9, and wave 2=0.79)*’. Supplementary Appendix C shows tabu-
lated results of our scale validation. Scores ranged from 1 to 32 on the WSE scale, with larger scores representing
higher social engagement.

Stage 2—testing the hypothesised relationships

In the hypotheses testing phase, we utilised wave 2 data from the three countries to assess Pearson’s correla-
tion between the main variables and ultimate confounders. We utilised wave 2 data to analyse the relationships
because they came from all participants and were collected for testing the relationships based on previous
research?**2. Two groups of regression models were fitted. The first group assessed the association of WSE, ITA,
and the interaction of WSE and ITA (i.e., WSEXITA) with successful ageing without adjusting for the ultimate
covariates. The second group (i.e., the ultimate models) built upon groups 1 by incorporating the ultimate con-
founders. The interaction term WSEXITA was created using the compute function in SPSS based on a previous
study®’. With charts plotted in SPSS, we visualised the regression weights between WSE and successful ageing
at different levels (i.e., low, medium, and high) of ITA. The statistical significance of the results was detected at
a minimum of p <0.05. Figure 2 shows the hypotheses and conceptual model tested.

Results

Demographic characteristics and correlations

In Table 1, about 52% (n=616) of the participants were men whereas about 91% (n=1074) were married. The
average age of the participants was 57 years (Mean = 56.53; SD =5.94) and the average successful ageing, WSE,
and ITA were respectively 65 (Mean =64.56; SD=12.11), 22 (Mean =22.23; SD=5.00) and 46 (Mean =45.68;
SD=10.14).

In Table 2, there was a strong positive correlation between successful ageing and WSE within the consolidated
data (r=0.513, p<0.001, two-tailed), which means higher WSE was associated with higher successful ageing.
ITA was also positively correlated with WSE across the three samples and in the consolidated data (r=0.42-0.70,
p <0.001, two-tailed). Thus, older employees with higher ITA reported higher WSE. ITA was positively corre-
lated with successful ageing (r=0.24-0.70, p <0.001, two-tailed), which suggests that older adults with higher
ITA reported higher successful ageing. All the above correlations were stronger for Kenya and Ghana (Table 3).

Main results

After adjusting for the ultimate covariates in Table 3, WSE was positively associated with successful ageing in the
consolidated data ($=0.23, SE=0.42; t=8.00, p<0.001) as well as in Kenya (=0.27, SE=0.29; t=5.21, p <0.001)
and Ghana ($=0.32, SE=0.29; t=7.66, p <0.001) but not in Nigeria (f=0.09, SE=0.67; t=1.26, p>0.05). This
result confirmed that older employees reported higher successful ageing at higher WSE in Ghana and Kenya. ITA
was positively associated with successful ageing in the three samples and in the consolidated data at a minimum
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Information Technology Ability

1. Internet use assessment

2. Packaged software use assessment
3. Innovativeness attitude

-Education (yrs)

H, Successful Ageing
i Ultimate 1. lliness avoidance (H1a & H2a)
i 2. Functioning (H1b & H2b)
i confounders Workplace Social Engagement - H 3. Engagement with life (H1c &
! — > '
| -Age (yrs) H2c)

Figure 2. A conceptual model of the association of WSE and ITA with successful ageing. H,—workplace
social engagement is associated with successful ageing; H,,—workplace social engagement is associated with
illness avoidance; H,,—workplace social engagement is associated with functioning; H, —workplace social
engagement is associated with engagement with life; H,—WSE and ITA interact on successful ageing; H,,—
WSE and ITA interact on illness avoidance; H,,—WSE and ITA interact with functioning; H,—WSE and ITA
interact on engagement with life.

Variable | Group | n/mean | %/SD
Categorical variables
Kenya 350 29.51
Country/sample Nigeria 260 21.92
Ghana 576 48.57
Self-reported Health Poor 152 1619
Good 994 83.81
Total 1186 100.00
Training in ICT No ICT training 632 53.29
ICT trained 554 46.71
Manufacturing 810 68.30
Sector Services 232 19.56
Manufacturing and Service | 144 12.14
Job schedule Part-time 256 21.59
Full-time 930 78.41
Gender Male 616 51.94
Female 570 48.06
Not married 112 9.44
Marital status Married 1074 90.56
Total 1186 100.00
Discrete variables
Successful ageing - 64.56 12.11
Illness avoidance - 13.72 3.62
Functioning - 17.89 3.87
Engagement with life - 32.96 6.75
Workplace social engagement - 22.23 5.00
Information technology ability | - 45.68 10.14
Physical function - 2.59 0.90
Job tenure (years) - 12.02 7.86
Income (USD) - 216.02 190.41
Education (years) - 16.50 4.18
Age (years) - 56.53 5.94

Table 1. Descriptive statistics summarising variables included in the study (n=1186). ICT information
communication technology, SD standard deviation, n frequency, % percent; frequency (n) and % apply to only
categorical variables whereas the mean and standard deviation apply to only discrete variables.
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Variable 1 |2 |3 |4 E |6 |7 |8
Kenya (n=350)

1. Successful ageing 1 0.689** | 0.828** |0.891** | 0.638** | 0.693** | —0.06 —0.227**
2. Illness avoidance 1 0.526** | 0.372** | 0.580** | 0.598** | 0.003 —-0.109*
3. Functioning 1 0.588** | 0.500** | 0.577** | —0.054 —-0.202**
4. Engagement with life 1 0.513** | 0.555** | —0.073 —0.218**
5. Workplace social engagement 1 0.696** | —0.038 | —0.226**
6. Information technology ability 1 0.082 —0.212%*
7. Education (years) 1 0.124*

8. Age (years) 1

Nigeria (n=260)

1. Successful ageing 1 0.661** | 0.852** | 0.870** | 0.163** | 0.237** | 0.089 0.024

2. Illness avoidance 1 0.505** | 0.283** |0.101 0.106 -0.017 —0.135*
3. Functioning 1 0.613** | 0.228** |0.230** | 0.09 0.055

4. Engagement with life 1 0.094 0.219** | 0.113 0.088

5. Workplace social engagement 1 0.423** | —0.057 |0.019

6. Information technology ability 1 0.145% —-0.031

7. Education (years) 1 0.289%*
8. Age (years) 1

Ghana (n=576)

1. Successful ageing 1 0.859** | 0.871** |0.932** | 0.580** | 0.546** | —0.067 —0.125%*
2. Illness avoidance 1 0.680** | 0.691** | 0.466** |0.461** | —0.035 —0.124**
3. Functioning 1 0.699** | 0.465** | 0.416™ | —0.054 —-0.056
4. Engagement with life 1 0.584** | 0.550** | —0.079 —0.140**
5. Workplace social engagement 1 0.614** | 0.039 —0.114%*
6. Information technology ability 1 0.207** —-0.052
7. Education (years) 1 0.076

8. Age (years) 1
Consolidated (n=1186)

1. Successful ageing 1 0.740** | 0.857** |0.905** |0.513** |0.581** | —0.026 —0.126"*
2. Illness avoidance 1 0.576** | 0.461** | 0.440** |0.471** | —0.061* | —0.129**
3. Functioning 1 0.655** | 0.427** | 0.486** | 0.003 —0.085**
4. Engagement with life 1 0.439** 10.510* | —0.016 —-0.108**
5. Workplace social engagement 1 0.613% | —0.024 —0.122**
6. Information technology ability 1 0.115** —0.101**
7. Education (years) 1 0.155%*

8. Age (years) 1

Table 2. Bivariate correlations between information technology ability, workplace social engagement, and
successful ageing. **p <0.001; *p <0.05.

of p<0.05, which implies higher ITA was associated with higher successful ageing. This association was stronger
for Kenya and Ghana.

The effect sizes of WSE on successful ageing in Kenya, Nigeria, Ghana, and consolidated data were respec-
tively 0.27, 0.09, 0.32, and 0.23 (see Table 3). These effect sizes were increased by ITA to 0.7 (158% increase),
0.22 (156% increase), 0.63 (97% increase), and 0.59 (152% increase) respectively. Corresponding effect sizes in
the non-adjusted models were different.

Table 4 shows the association between ITA, WSE, and the three domains of successful ageing. After adjusting
for the ultimate covariates in the consolidated data, WSE was positively associated with all domains of successful
ageing, where the strongest effect of WSE was on illness avoidance (3=0.23, SE=0.14; t=7.07, p<0.001). ITA was
also positively associated with all domains of successful ageing in the consolidated data, where its strongest effect
was on engagement with life (3=0.4; SE=0.12; t=12.56, p <0.001). The effect sizes of WSE on illness avoidance,
functioning, and engagement with life were respectively 0.23, 0.2, and 0.19 in the consolidated data. These were
increased by 0.26 (116% increase), 0.30 (148% increase), and 0.31 (164% increase) by ITA respectively. In the
three countries, WSE was positively associated with successful ageing at different levels of ITA (see Fig. 3a—d).

As shown in Fig. 3a, WSE was more strongly associated with successful ageing at moderate ITA, compared
to low ITA. On the other hand, WSE was less strongly associated with successful ageing at high ITA, compared
to low ITA. WSE was less strongly associated with successful ageing at high ITA, compared to moderate ITA.
Similar results can be seen in Fig. 3b and Fig. 3c. In Fig. 3d, WSE was less strongly associated with life engage-
ment at moderate and high ITA, compared to low ITA.
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Kenya (n=350) Nigeria (n=260) Ghana (n=576) Consolidated (n=1186)
Predictor B SE B(t) SE B (1) SE B () SE
Non-adjusted models
(Constant) (10.63)** 1.991 (12.90)** 13.68 (14.539)** 6.174 (19.671)** 7.282
WSE 0.302 (5.886)** 0.117 0.077 (1.147) 0.667 0.394 (9.56)** 0.289 0.242 (8.211)** 0.358
ITA 0.482 (9.939)** 0.056 0.205 (3.071)* 0.300 0.304 (7.394)** 0.142 0.427 (0.427)** 0.166
WESE x ITA 0.717 (19.21)** 0.001 0.222 (3.662)** 0.002 0.621 (18.957)** 0.001 0.589 (25.095)** 0.001
Adjusted models
(Constant) (4.654)** 10.224 (5.824)** 15.043 (11.910)** 6.622 (11.190)** 10.630
WSE 0.272 (5.211)* 0.290 0.085 (1.260) 0.674 0.322 (7.661)** 0.286 0.232 (8.001)** 0.417
ITA 0.495 (9.552)** 0.150 0.192 (2.814)* 0.301 0.349 (8.371)** 0.141 0.438 (14.919)** 0.197
WSE x ITA 0.702 (18.508)** 0.001 0.218 (3.587)** 0.014 0.634 (19.404)** 0.006 0.585 (24.797)** 0.007
Education (years) —0.084 (-2.250)* 0.168 0.063 (0.972) 0.178 —0.149 (-4.527)** 0.069 —0.065 (—2.748)* 0.138
Age (years) —0.048 (- 1.275) 0.128 0.010 (0.163) 0.130 —0.055 (- 1.687) 0.038 —0.043 (- 1.842) 0.099

Table 3. The associations among information technology ability, workplace social engagement, and successful
ageing. WSE workplace social engagement, ITA information technology ability, SE standard error (of B, the
unstandardised coefficient), B standardised coeflicient (effect size); values in parentheses represent t-statistics
from multiple linear regression analysis; the F-test for each model was significant at p <0.001; the Durbin—
Watson statistic ranged between 1.78 and 2.03 for the multiple models; the tolerance values for all predictors
in the multiple models ranged between 0.5 and 0.99; the adjusted R-square ranged between 20.1 and 43.2% for
the simple models and between 40.4 and 65.3% for the multiple models. **p <0.001; *p < 0.05.

Discussion

This study validated a short scale for measuring WSE and ascertained whether WSE and ITA interact to influence
successful ageing. Following our EFA and a previous procedure for validating unidimensional scales®, we found
that the WSE scale produced satisfactory psychometric properties, suggesting that it could be used as a subjec-
tive measure of the frequency of workplace social engagement. Previous studies®®* utilising our approach have
produced similar results in the form of factor loadings > 0.5, Cronbach’s a > 0.7, criterion-related validity (i.e., a
correlation between the scale and measures of social engagement and health), and inter-rater reliability. Unlike
the original scale, which had three domains, this scale is unidimensional, although all the original items were
retained. Thus, the three previous dimensions were consolidated into a single questionnaire without domains
or factors representing sub-scales. The one-dimensionality of the scale could be due to our rephrasing of the
original items in a workplace context. The usefulness of the scale is signified by the consistency of the resulting
psychometric properties across African samples.

This study confirmed a positive association of WSE with successful ageing in the consolidated data and in
two of the samples (i.e., Ghana and Kenya), which suggests that employees with higher WSE reported higher
successful ageing proxied with illness avoidance, functioning, and engagement with life. Thus, employees who
reported higher WSE were more likely to avoid illnesses, engage with life, and maintain physical function. Since
the three dimensions of successful ageing are indicators of health, this result is analogous to results from studies
reporting a positive association between social engagement and health!~%. Our study is, nevertheless, unique
for being the first study to confirm a link between social engagement and successful ageing. It is also the first
to assess and confirm this relationship in a work context. It is worth noting that Nigeria produced the weakest
association between WSE and successful ageing, which suggests that the strength of this association may differ
significantly across contexts.

ITA was found to be positively associated with successful ageing in the three samples and consolidated data,
but the associations were stronger in Kenya and Ghana. ITA had a positive influence on each domain of suc-
cessful ageing. Although this study is the first to confirm these association, the above results are comparable to
results from some previous studies. In the United States, for example, a positive correlation between the ability
to use information technologies and health and functioning (which are domains of successful ageing) has been
confirmed*. Our evidence is also corroborated by several researchers'***¢ who reason that ITA can facilitate
health-seeking behaviours. Some of these behaviours are exercise maintenance or adherence, health information
seeking, and social participation, which are all likely to occur at work and enhance health!**%.

The interaction of WSE and ITA was positively associated with successful ageing and its three indicators (i.e.,
illness avoidance, functioning, and engagement with life), which suggests that WSE was associated with successful
ageing at different levels of ITA. Specifically, WSE was more strongly associated with successful ageing as well
as two of its domains (i.e., functioning and illness avoidance) at moderate ITA, compared to low ITA. However,
WSE was less strongly associated with life engagement at high ITA, compared to low and moderate ITA. ITA
may weaken the association of WSE and successful ageing in a situation where older adults with high ITA do
not use their information technology skills in ways that contribute to functioning, life engagement, and illness
avoidance. Such older employees may use their skills in excessively chatting with others on phone and social
media, which increases the risk of social isolation, loneliness, and other mental health problems**”*. If these
older employees use their ITA in harmful ways persistently, their WSE would be less positively associated with
successful ageing. It is possible that high ITA encourages the use of information technologies in a less circumspect
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Illness avoidance Functioning Engagement with life
Model | Predictor B () [sE [B® [sE [B® SE
Kenya
(Constant) (3.665)** 1.872 | (8.649)** 2.121 | (8.786)** 3.907
. WSE 0.318 (5.532)** 0.095 |0.191 (3.179)* 0.107 | 0.247 (4.058)** 0.197
ITA 0.377 (6.562)** 0.048 | 0.444 (7.371)** 0.055 | 0.383 (6.305)** 0.100
WSE X ITA 0.624 (14.907)** 0.002 | 0.586 (13.508)** 0.002 | 0.578 (13.205)** 0.004
(Constant) (0.035) 3.443 | (4.016)* 3.882 | (4.467)* 7.127
WSE 0.321 (5.507)** 0.098 |0.168 (2.771)* 0.11 | 0.219 (3.586)** 0.202
ITA 0.387 (6.619)** 0.051 | 0.454 (7.456)** 0.057 | 0.394 (6.429)** 0.105
? WSE X ITA 0.628 (14.640)** 0.002 | 0.570 (12.898)** 0.002 | 0.558 (12.575)** 0.004
Education (years) | —0.023 (—0.545) | 0.057 | —0.078 (~1.772) | 0.064 | —0.088 (~1.997)* |0.117
Age (years) 0.058 (1.353) 0.043 | —0.069 (-1.521) |0.049 | —0.081 (-1.761) | 0.089
Nigeria
(Constant) (7.965)* 4635 |(9.829)"* 4567 | (12.069)* 7.797
) WSE 0.068 (0.991) 0.226 | 0.159 (2.404)* 0.223 | 0.001 (0.020) 0.38
ITA 0.077 (1.134) 0.102 |0.163 (2.455)* 0.1 0.219 (3.256)** 0.171
WSE X ITA 0.128 (2.080)* 0.005 |0.262 (4.362)* 0.005 |0.161 (2.624)* 0.008
(Constant) (5.795)** 5065 |(3.914)%* 5015 | (4.505)** 8.543
WSE 0.076 (1.103) 0.227 |0.168 (2.499)* 0.225 |0.007 (0.104) 0.383
5 ITA 0.067 (0.964) 0.101 |0.151 (2.220)* 0.1 0.210 (3.062)* 0.171
WSE X ITA 0.125 (2.032)* 0.005 | 0.259 (4.308)** 0.005 |0.158 (2.574)* 0.008
Education (years) |0.018 (0.277) 0.06 | 0.067 (1.047) 0.059 | 0.060 (0.929) 0.101
Age (years) —0.140 (-2.157)* | 0.044 |0.037 (0.582) 0.043 |0.077 (1.213) 0.074
Ghana
(Constant) (8.499)** 1.984 | (12.695)** 2.183 | (14.456)** 3.117
X WSE 0.294 (6.495)** 0.093 |0.336 (7.307)** 0.102 | 0.396 (9.661)** 0.146
ITA 0.280 (6.188)** 0.046 | 0.209 (4.548)** 0.05 [ 0.307 (7.504)** 0.072
WSEXITA 0.507 (14.080)** 0.002 | 0.497 (13.719)** 0.002 | 0.367 (9.058)** 0.003
(Constant) (7.650)* 2.149 | (8.999)** 237 | 0.355 (8.614)** 3.323
WSE 0.268 (5.867)** 0.093 | 0.320 (6.905)* 0.102 | —0.161 (-4.937)* |0.143
5 ITA 0.315 (6.790)** 0.046 |0.242 (5.131)** 0.05 | -0.069 (-2.158)* |0.07
WSE X ITA 0.511 (14.083)** 0.002 | 0.511 (13.979)** 0.002 | 0.635 (19.554)** 0.003
Education (years) | —0.105(=2.855)% |0.022 | —0.117 (—3.124)** |0.025 | (44.226)** 0.035
Age (years) ~0.069 (-1.913) | 0.012 |0.002 (0.047) 0.014 | 0.620 (18.944)** 0.019
Consolidated (n=1186)
(Constant) (9.910)* 2.830 | (16.417)** 2,957 | (17.979)** 4.940
] WSE 0.243 (7.662)** 0.138 | 0.207 (6.547)** 0.144 |0.202 (6.496)** 0.241
ITA 0.322 (10.171)** 0.065 |0.359 (11.350)** 0.068 | 0.387 (12.433)** 0.114
WSEx ITA 0.490 (19.346)* 0.003 |0.498 (19.755)** 0.003 | 0.508 (20.319)** 0.005
(Constant) (7.382)** 3552 | (8.258)"* 3756 | (9.871)** 6.331
WSE 0.225 (7.073)* 0.139 [0.200 (6.283)** 0.146 [ 0.191 (6.091)** 0.243
, ITA 0.338 (10.573)** 0.066 | 0.365 (11.357)** 0.069 |0.396 (12.560)** 0.115
WSE X ITA 0.486 (19.151)** 0.003 | 0.496 (19.494)** 0.003 [ 0.505 (20.028)** 0.005
Education (years) | —0.086 (—3.366)* [0.046 | —0.032(~1.233)  [0.049 | —0.051 (—2.044)* |0.084
Age (years) —0.055(-2.147)* |0.033 | —0.019(-0.749)  [0.035 | —0.037 (-1.475)  |0.061
Table 4. Association of information technology ability, workplace social engagement, and dimensions of

successful ageing. WSE Workplace social engagement, ITA information technology ability, 5 standardised
coefficient (effect size); values in parentheses represent t-statistics from multiple linear regression analysis; the
F-test for each model was significant at p <0.05; the Durbin-Watson statistic ranged between 1.81 and 2.01 for
the multiple models; the tolerance values for all predictors in the multiple models ranged between 0.6 and 0.99;
the adjusted R-square ranged between 0.07 and 42.3%. **p <0.001; *p <0.05.

or unsafe way, which can weaken the association of WSE with successful ageing. Further to the above, moderate
use of information technologies strengthens the positive association of WSE with successful ageing and two of its
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Figure 3. (a) The interaction of WSE with ITA on successful ageing (n=1186). (b) The interaction of WSE with
ITA on illness avoidance (n=1186). (c) The interaction of WSE with ITA on functioning (n=1186). (d) The
interaction of WSE with ITA on engagement with life (n=1186).

domains (i.e., illness avoidance and functioning), given that ITA is an indicator of information technology use.
Higher levels of use of information technologies, on the other hand, weakens the WSE-successful-ageing nexus.

Our results regarding the association of WSE with successful ageing are supported by the Activity Theory
of Ageing (ATA), which makes two dominant assumptions*»*°. First, people can maintain social engagement
and physical activity in later life by adapting previous experiences. Secondly, social engagement enables the
individual to maintain health in later life. These arguments suggest that social engagement in later life or among
older employees would be associated with health outcomes such as illness avoidance. Our confirmation of the
positive association between ITA and successful ageing is also congruent with the ATA’s argument that ageing
people can maintain abilities by adapting previous experiences, which include social support from social net-
work members. Although older adults are generally reluctant to use information technologies*, those working
with organizations are likely to acquire and maintain support for using these technologies. Training and other
human development programs (e.g., mentoring, and peer observation) to which older employees are exposed
at the workplace may enhance ITA and encourage technology use. Our evidence suggests that behaviours and
abilities recognised by the ATA (e.g., social engagement, and the ability to use health-supporting resources such
as information technologies) can interact to influence successful ageing.

Although training was not considered a predictor of ITA and successful ageing in this study, our result sug-
gests that investing in any training intended to enhance ITA can increase employees’ social inclusiveness and
successful ageing at work. This viewpoint is supported by studies®"* that recognise the role of training in improv-
ing ITA. To advance this evidence, future researchers may incorporate training into our analysis to ascertain
whether the influence of ITA on WSE and successful ageing depends on it. Depending on outcomes from this
or related analysis, organizations may enhance their commitment to successful ageing at work by supporting
employees to increase their ITA, specifically through training. Investment in programmes for improving ITA
can be rewarding to organizations since illness avoidance can maximise productivity. Organizations can avoid
the cost of staff absences due to ill-health if they facilitate successful ageing by enhancing ITA. Thus, continuous
ITA enhancement may be a good way to manage employees’” ageing. Yet, organizations ought to ensure older
employees do not use information technologies excessively or in ways that increase social isolation and loneli-
ness, given that high ITA may weaken the association of WSE with successful ageing.

Strengths and limitations
This study has some limitations. We could not assess the test-retest reliability of the scale, which means we
could not demonstrate the stability of the scale over time. The cross-sectional design utilised does not establish
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causation between the variables, although this study provides statistics (e.g., effect sizes) that may guide the design
of future studies intended to mitigate this shortcoming. Our findings may have limited generalisability since we
used a non-probability sampling method. We, therefore, call for studies utilising representative samples. We used
subjective measures, which means our study was prone to response bias. Future researchers are encouraged to
use objective measures if possible. The adapted scale may not include all aspects of WSE for every context, so we
call for future studies aimed at incorporating more relevant domains into this scale.

This study has several strengths despite the above limitations. Firstly, it sets the foundation for more research
for being the first to validate a scale measuring WSE. This study examines the associations with multiple samples
rather than a single sample and, thus, demonstrates whether our results are stable between samples from differ-
ent countries. Our sensitivity analyses maximised the robustness of our design and enabled us to demonstrate
the potential influence of confounders on the effect sizes. As the analysis reveals, the regression weights in the
ultimate models are different from those in the non-adjusted models. Thus, without the sensitivity analyses, we
would have overestimated or underestimated the effect sizes. Finally, this study was compliant with the CROSS
checklist, which means it met relevant quality markers?.

Conclusion

The adapted WSE scale produced satisfactory psychometric properties and can, therefore, be used as a unidi-
mensional measure of the frequency of WSE. Successful ageing was positively associated with WSE and ITA,
suggesting that older employees with higher ITA and WSE reported higher successful ageing. The interaction
of WSE and ITA was positively associated with successful ageing and its three domains (i.e., illness avoidance,
functioning, and engagement with life) in all samples, which implies that WSE is positively associated with
successful ageing at different levels of ITA. WSE is more strongly associated with successful ageing and two of
its domains (i.e., functioning and illness avoidance) at moderate ITA, compared to low ITA. The associations
confirmed were stronger in Kenya and Ghana. At moderate ITA or use of information technologies, WSE is more
strongly associated with successful ageing. Organizations are encouraged to support their older employees to
use information technologies moderately.
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