
https://doi.org/10.1177/14614448211062545

new media & society
﻿1–19

© The Author(s) 2021
Article reuse guidelines:  

sagepub.com/journals-permissions
DOI: 10.1177/14614448211062545

journals.sagepub.com/home/nms

Connecting in-game 
performance, need satisfaction, 
and psychological well-being: 
A comparison of older and 
younger players in World of 
Tanks

Mingxuan Liu , Sukyoung Choi ,  
Do Own (Donna) Kim   
and Dmitri Williams
University of Southern California, USA

Abstract
The need satisfaction and psychological benefits derived from gameplay are generally 
understudied for older video game players. This study connects the Self-Determination 
Theory, Motivational Theory of Life-Span Development, and Socioemotional Selectivity 
Theory to understand players’ in-game behaviors and their corresponding need 
satisfaction from a developmental perspective. Survey data from 1213 randomly sampled 
World of Tanks players were combined with their behavioral data to investigate how 
players’ behaviors and their corresponding need satisfaction differ or converge across 
age. Age and in-game behaviors were tested as moderators for the relationship between 
perceived need satisfaction and psychological well-being. The results showed that 
despite underperforming and having fewer in-game connections, older players reported 
no significant difference in their perceived competence and relatedness than younger 
players. Perceived competence and relatedness contributed to psychological well-being 
for both older and younger players, although it carried more weight for the younger. 
Theoretical and practical implications are discussed.
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Video game research has mostly focused on adolescents and young adults (Lee et al., 
2021b; Wu and Guo, 2020). However, with the ongoing expansion of players and aging 
of existing cohorts, especially the cohort of Baby Boomers now entering retirement age, 
the percentage of older players has increased tremendously worldwide in recent years 
(Nelson- Kakulla, 2019). For example, drawing on data from 15 regions, a recent report 
from Global Web Index (2021) found that gamers between the age of 55 and 64 have 
grown 32% from 2018 to 2021. In the United States, video game players over the age of 
50 have increased from 40.2 million in 2016 to 50.6 million in 2019 (Nelson-Kakulla, 
2019). Despite a marked increase in the use of digital games among older players, the 
extant literature offers only limited theoretical and empirical insights into older players’ 
in-game behaviors and their psychological need satisfaction derived from the gameplay 
(Brown, 2015; Lee et al., 2021a).

Age-related changes in perceptions, motor control abilities, and lifetime experiences 
are likely to contribute to unique play habits and experiences across age (De Schutter and 
Malliet, 2014; Nap et al., 2009). A handful of initial efforts in this direction found that 
different developmental stages have been associated with varying gaming preferences 
and play patterns (Birk et al., 2017; De Schutter, 2011). Although providing in-depth 
understanding, this line of research has relied on small samples or been conducted in a 
laboratory environment (e.g. Subramanian et al., 2020), limiting the generalizability of 
their findings. Regarding gameplay effects on older players, although some studies have 
touched upon the social and psychological benefits of leisurely gameplay for players 
across age (e.g. Greenberg et al., 2010; Zhang and Kaufman, 2015), there is compara-
tively little research investigating games’ psychological benefits as entertainment sources 
that satisfy older players’ basic psychological needs (Lee et al., 2021a).

Older players have also generally been overlooked by the gaming industry (Osmanovic 
and Pecchioni, 2016). Most digital games on the market target a younger audience, and 
their content resonates less with older adults (Nap et al., 2009; Paaßen et al., 2017). For 
example, 89% of League of Legends players are below 35 years old, with fewer than 1% 
of players over 40 (Statista, 2019). Quantic Foundry (2016), an independent market 
research company specializing in gaming motivation, surveyed 220,000 players world-
wide and noted that among 21 popular video games (e.g. League of Legends, DotA), 
World of Tanks (WoT) has the broadest age appeal. Although Quantic Foundry’s sam-
pling may not be representative, their finding on WoT’s age distribution is indeed a 
reflection of the target audiences of the game (Takahashi, 2020). This unique demo-
graphic feature of WoT is well-suited for this study. Based on the age distribution of WoT 
players, we view older players (over 35) as relative to younger players (below 35; Petry, 
2002). The separation criterion, age 35, also aligns well with the average age of all games 
in the United States in 2019, which was about 33 years old (Entertainment Software 
Association, 2020). We also echo Brown and De Schutter’s (2016) call to use a life 
course perspective to explore gameplay experiences by replicating the analyses with age 
entered as a continuous variable.

This study adopts Self-Determination Theory (SDT; Ryan and Deci, 2000a) as an 
overarching theoretical framework and two developmental theories, the Motivational 
Theory of Life-Span Development (MTLSD; Heckhausen et  al., 2010) and 
Socioemotional Selectivity Theory (SST; Carstensen et al., 1999) to make more nuanced 
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hypotheses on players’ in-game behaviors and need satisfaction from a life-span per-
spective. It utilizes both unobtrusive behavioral data and survey data from WoT. The 
behavioral data represent cumulative portraits of players’ in-game behaviors overtime, 
while survey data represent players’ appraisals of their play experience at the moment. 
The combination of the two offers a rare opportunity to examine players’ perceived 
need satisfaction and psychological well-being across age while investigating and con-
trolling for their in-game actions. However, it has been commented that as a competitive 
first-person shooter game, the game mechanics of WoT make it particularly appealing to 
male audiences (Shen et  al., 2020). Random sampling of WoT players in this study 
indeed exhibits a genre-specific, skewed gender distribution. This article proceeds by 
first laying out the theoretical frameworks used for this study.

SDT

SDT (Ryan and Deci, 2000a) is a theory about human motivation, development, and 
well-being. According to SDT, humans have three intrinsic, basic psychological needs 
that motivate their behaviors: (1) competence, (2) relatedness, and (3) autonomy. 
Satisfying them is essential for psychological well-being. SDT also investigates condi-
tions that foster or undermine human motivation, optimal functioning, and well-being 
(Ryan and Deci, 2000a).

In game studies, SDT is one of the most widely adopted approaches to examining 
players’ intrinsic need satisfaction derived from gameplay and their subsequent enjoy-
ment and mood repair (e.g. Rieger et al., 2014). It also provides insight into how a game’s 
particular affordances can fulfill or hinder players’ psychological needs. For example, 
Przybylski et al. (2014) found that competence-impeding play led to higher aggression 
levels, whereas competence-supportive play prompted continued gaming motivation.

However, previous studies investigating the application of SDT have some limita-
tions. First, despite the substantial increase in older players noted above, few have 
attempted to look at SDT across the lifespan (Boletsis and McCallum, 2016). Second, 
most studies on SDT adopt self-reported measures of need satisfaction and have been 
unable to account for how players’ actual behaviors may operate to drive the satisfaction 
process. Building upon prior work on SDT, the next section discusses each of the three 
basic psychological needs across age groups based on two developmental theories: 
MTLSD and SST. Then, separate hypotheses are drawn for players’ in-game behaviors 
and perceived need satisfaction.

A handful of recent studies have incorporated MTLSD and SST to examine SDT from 
a life-span perspective (e.g. Geldhof et al., 2017). MTLSD posits that as individuals’ age, 
they shift their focus from primary to secondary control processes (Heckhausen et al., 
2010). Primary control is motivated by the intrinsic need to exert control over the envi-
ronment to promote goal attainment. Secondary control means changing internal inter-
pretations to preserve or enhance perceptions of personal control. These control processes 
are relevant for studying the development of self-determination as they highlight the 
importance of agency for self-determination. SST (Carstensen et  al., 1999), another 
development theory, argues that as individuals age, they prioritize emotion regulation 
goals over knowledge acquisition goals. As Geldhof et al. (2017) note, the assumptions 
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of SST parallel that of SDT, that is, that humans have intrinsic needs of relatedness and 
autonomy. Similarly, SST assumes that individuals are intrinsically motivated to build 
social relationships and to exert agency.

Competence

Competence is “a need for challenge” and feelings of effectiveness (Ryan et al., 2006: 
349). In the gaming context, this means a need for in-game challenges and meeting them. 
For example, perceived competence in games might be achieved by learning new skills 
to conquer challenges with increased difficulty (Peng et al., 2012). However, although 
people across age groups need competence, their actual competence and perceived com-
petence may differ across age for desired and undesired outcomes.

MTLSD (Heckhausen et  al., 2010) is used to draw inferences about older and 
younger players’ differences in in-game and perceived competence. MTLSD helps 
understand how individuals at different developmental stages have different goals that 
motivate their behaviors, interpretations of behaviors (e.g. winning/losing), and percep-
tions of need satisfaction. Human motivation and actions are the product of personal 
(i.e. needs, motives, goals) and situational factors (i.e. incentives and punishments; 
Heckhausen and Heckhausen, 2008). This basic structure of human behavior is also 
applicable to study players, as humans experience gaming situations with incentives 
within a virtual world and act based on their motivations, needs, and goals (Bostan, 
2009; see also Moon et al., 2013; Sayago et al., 2019). In a game setting, primary con-
trol is related to manipulating the game characters with skill, strategy, and knowledge. 
Secondary control concerns persistent gaming behaviors and flexible interpretations 
(Moon et al., 2013).

Due to declines in various cognitive and physical functions (Gamberini et al., 2008), 
it is likely that older players may not play as well as their younger counterparts. As a 
compensatory mechanism, older players get better at accepting objective failure and loss. 
They are more likely to disengage from unattainable goals, but this is not a passive 
acceptance. Individuals actively engage in more secondary self-protection strategies, 
including focusing on successes in other domains and reinterpretations of events and 
failures, to minimize the potential damage that failures can have on self-perception and 
motivations. Although challenge is one of the most popular play motivations of older 
adults (De Schutter, 2011), research has shown that they have different experiences of 
winning and losing from younger players. Their perceptions of challenge, fun, and a 
drive for improvement did not vary with their performance (Gajadhar et  al., 2010). 
Unlike younger players, older players do not necessarily play to win. Independent of 
their actual performance, older players may have higher perceived competence due to 
their feelings of effectiveness through this process of internal negotiation and reinterpre-
tation of failure and loss (i.e. the secondary control process). Consequently, we predict 
the following:

H1a–H1b. Older players will show (a) lower in-game competence than younger play-
ers but (b) higher perceived competence than younger players.
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Relatedness

Relatedness is experienced when connected to others, either through a direct connection 
or being involved in social contexts (La Guardia et al., 2000). It occurs through personal 
networks of ties where social capital develops (Coleman, 1988), and where stronger and 
weaker ties (Granovetter, 1973) tend to lead to more bonding or bridging social capital, 
respectively (Putnam, 2000). Relatedness is associated with a sense of attachment, secu-
rity, belongingness, and intimacy with others and with one’s community (Deci and Ryan, 
2004). In the game context, research has shown that the satisfaction of relatedness is 
positively related to enjoyment and continued play (Ryan et al., 2006). Although players 
have a need for relatedness, their perceptions might differ. SST (Carstensen et al., 1999), 
a developmental theory of motivation focusing on relational and emotional aspects, pro-
vides further insights on how players might differ across age on in-game and perceived 
relatedness.

SST proposes that perceptions of time influence people’s goals and priorities. As peo-
ple age, they tend to perceive more constraints on time. Therefore, older people place 
more value on quality over quantity. Older adults strategically and adaptively cultivate 
their social networks to “maximize social and emotional gains and minimize social and 
emotional risks” (Lim and Yu, 2015: 2). Emotion becomes the motivating factor for 
forming relationships as individuals age (Carstensen et al., 1999). Although the number 
of connections might drop with age, it is attributed to keeping relationships with a high 
degree of emotional contact and expression. This tendency to value quality over quantity 
can also be approached from the social capital literature. Weak-tie relationships tend to 
yield bridging social capital, as they usually lead to a broader set of information and 
resources (Granovetter, 1973). Strong-tie relationships, on the contrary, tend to yield 
bonding social capital and provide emotional and substantive support (Williams, 2006). 
That is, bridging social capital is more about the quantity of relationships while bonding 
social capital is more about quality of relationships (Putnam, 2000). In the context of the 
current study, it can be interpreted that despite having fewer friendship ties in games, 
older players will report higher perceived relatedness because they are more likely to 
accrue bonding social capital derived from strong ties. Therefore, it is hypothesized that:

H2a–H2b. Older players will show (a) lower in-game relatedness and (b) higher per-
ceived relatedness than younger players.

Autonomy

Autonomy refers to a sense of volition or control when undertaking a task (Deci and 
Ryan, 2000; Ryan et al., 2006). In the gaming context, perceived autonomy can vary in 
two dimensions. First, perceived autonomy can be high when individuals engage in 
activities for intrinsic reasons, such as interest and value rather than external rewards. 
Second, it can be increased if in-game features support a sense of volition, such as pro-
viding users with choices (Peng et al., 2012). As gameplay outside of experimental set-
tings is almost always voluntary (Bartle, 2004), perceived autonomy derived from 
gameplay should always be high (Ryan et al., 2006), and measuring what variance there 
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is tends to be hard without adequate manipulation. Moreover, because WoT players can 
choose to play in different modes with varying degrees of sociability (e.g. play alone or 
together), the interplay between relatedness and their play preferences makes it messy to 
measure autonomy with a single game’s in-game play data alone. Due to such barriers in 
operationalizing in-game autonomy, this study focused on two of the three basic psycho-
logical needs in SDT: competence and relatedness.

Psychological well-being

SDT posits that satisfaction of the basic psychological needs leads toward health and 
well-being (Ryan and Deci, 2000b). The needs, if not satisfied or are hindered, may 
cause negative consequences such as pathology (Uzman, 2014). Even though the mean-
ing of specific goals varies across cultures, SDT research has supported that the relation 
between underlying need satisfaction and well-being is consistent across contexts, 
including schools, nursing homes, and workplaces (e.g. Baard, 2002; Tian et al., 2014). 
Extending this line of research to the game domain, the perceived fulfillment of basic 
psychological needs in games may in turn be associated with better psychological well-
being (e.g. Reer and Krämer, 2018; Wulf et al., 2020):

H3a–H3b. Perceived (a) competence and (b) relatedness will be positively associated 
with psychological well-being.

Although the association between need satisfaction and psychological well-being is 
well supported (e.g. Johannes et al., 2021; Rieger et al., 2014), little is known about how 
actual, in-game behaviors affect players’ psychological processes in natural environ-
ments. This is likely because it is challenging to acquire behavioral data and pair them 
with psychometric data. Therefore, we propose the following research question to 
explore the relationship between how players across age groups see themselves (i.e. 
perception), what they do (i.e. in-game behavior), and how these collectively relate to 
their psychological well-being:

RQ1. How do age and in-game behaviors moderate the relationship between per-
ceived need satisfaction and psychological well-being?

Methods

Study context: WoT

We situate the current study in WoT, a large-scale vehicle-based team combat game 
played by millions around the world (Takahashi, 2020). It is a player-versus-player, vehi-
cle-based shooter game. Unlike most shooter games, WoT has a relatively slower pace. 
As The Sims’ creator Will Wright said, WoT is “a first-person shooter for old people” 
(Takahashi, 2013). It features more than 600 highly detailed tanks from the mid-20th 
century that the users can collect and battle with. A combination of the five types of tanks 
shapes a team of up to 15 players. In each battle, players navigate a bounded map with a 
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tank of choice to capture the enemy team’s base or destroy all enemy tanks. On average, 
each battle takes 6–7 minutes.

Players battle in different game modes. The most common is “random battle” where 
the matchmaking system assigns players with no prior interactions into two teams and 
randomly selects a map for them. Analogous to other team combat games, players can 
join more permanent social structures called “clans” where they can engage in more 
team-oriented modes. As strategic play and cooperation are crucial to winning, players 
are motivated to play with familiar players. Skilled players often win more with their 
higher shooting accuracy and damage. However, as a team-based game, no player can 
carry every single battle. Therefore, players can invite up to two in-game friends to join 
random battles together for better coordination and more fun. Players can add their 
offline friends as in-game friends, or meet new friends in clans.

Participants and procedure

In April 2019, in partnership with the game operator, Wargaming, a large-scale online 
survey was conducted. The study was approved by our institute’s ethical review board, 
and all respondents gave informed consent. We also received a parent permission waiver 
because the research was deemed to have no more than minimal risk to minors. Direct 
invitations were randomly sent from the company to 9729 players on the North American 
server who have completed at least 200 battles. This threshold was somewhat arbitrarily 
decided to reflect that it takes a while for WoT players to get connected to the gaming 
community and make SDT functions possible. A total of 1819 complete responses were 
collected with a response rate of 18.70%, and all answers were anonymized. Respondents’ 
corresponding behavioral data were unobtrusively collected from Wargaming’s data 
warehouse and matched with survey data using a player ID. This ID was anonymized 
with an encrypted hash function before reaching the research team. After tightening the 
age range to 13–80 and removing invalid responses, data from 1213 respondents (97.4% 
male, 1.3% female; age, M = 43.21, SD = 16.20) were retained for the analyses.

Measures

Survey variables.  Based on a bimodal distribution of age (see Figure 1), respondents were 
split into younger and older players by age 35. Those under 35 (younger players; n = 400) 
were assigned a value of 0, and those equal to or over 35 (older players; n = 813) were 
assigned a value of 1. Income was included as a control variable when examining play-
ers’ psychological well-being (H3 and RQ1) because previous research has shown that 
increased wealth leads to better well-being (e.g. Fischer and Boer, 2011).

Perceived fulfillment of competence and relatedness were assessed using the Basic 
Psychological Need Satisfaction Scale (La Guardia et al., 2000), modified to reflect the 
game context. Each question started with “when I am playing WoT” to note that it was a 
WoT-specific question (rated on a scale from 1 to 5, with 1 = not at all true, 3 = somewhat 
true, 5 = very true and hard to say, which was dropped from analysis).

Respondents indicated how true each statement was for them: for perceived compe-
tence, “I feel like a competent person,” “I feel very capable and effective,” and “I do not 
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feel very competent” (reversed) (α = .74, M = 3.68, SD = 0.80); for perceived relatedness, 
“I feel cared about in this gaming community,” “I feel a lot of closeness in this gaming 
community,” and “I feel a lot of distance in the gaming community” (reversed) (α = .74, 
M = 2.68, SD = 0.93).

Psychological well-being was assessed using the Flourishing Scale (Diener et  al., 
2009). This scale provides a single score based on eight items covering perceived suc-
cess in important areas such as relationships, self-esteem, and optimism. Respondents 
indicated their agreement with each statement (rated on a scale from 1 to 5, 1 = I disagree 
completely, 3 = neither agree nor disagree, 5 = I agree, and a Hard to say): for example, 
“My social relationships are supportive and rewarding,” “I am optimistic about my 
future,” and “People respect me.” (α = .91, M = 4.15, SD = 0.72).

Behavioral variables.  Respondents’ win-rate (M = .49, SD = .03; note that the mean is not 
50% because the game allows ties) was collected as a proxy for their in-game compe-
tence. As WoT is a team-based battle game, win-rate indicates the percentage that a 
player’s team won a match among all the matches that the player has played. Although 
the variance around win-rate is fairly tight, players know this and interpret it accord-
ingly. It is an indicator of whether a player has the capacity to carry the team to a win 
despite a skill disparity. A high win-rate means a player can do so consistently, while a 
low win-rate suggests the player might be the one that forces others to carry them at 
times. The number of friends added (M = 52.24, SD = 72.31) was collected as a proxy 

Figure 1.  Histogram of a bimodal distribution of age.
After restricting the age range to 13–80 and removing invalid responses.
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for in-game relatedness. Adding friends in the game is a prerequisite for many rela-
tionship building and maintenance activities, such as direct messaging and co-play. It 
also enables players to check the online status of their friends, thus providing a sense 
of social presence. The number of battles (M = 18,080.57, SD = 15,339.22) was used as 
a control variable in all the analyses as it is an indicator of a player’s in-game experi-
ence and engagement. It is tightly related to a player’s capacity to practice gaming 
skills and make in-game friends (see Table 1 for intercorrelations among key 
variables).

Analytic procedures

Two sensitivity analyses followed the main analyses to address potential problems 
regarding the age group classification and the low proportion of non-male subjects. The 
main analyses were conducted using multiple regression analyses with the dichotomous 
age group variable. The first sensitivity analysis replicated the process with age entered 
as a continuous variable. The second sensitivity analysis repeated the main analyses and 
the first sensitivity analysis after dropping non-male samples. Results did not change 
when dropping non-male samples.

Results

Competence

H1a–H1b predicted that older players would have lower win-rate than younger players 
but higher perceived competence than younger players. Controlling for the number of 
battles, the regression model (see Table 2) showed that the main effect of age on players’ 
in-game competence was significant, β = –.29, p < .001. The main effect of age on per-
ceived competence was not significant, β = –.03, p = .309. When age was entered as a 
continuous variable, the main effect of age on in-game competence was still significant 
in the predicted direction, β = –.36, p < .001. However, the main effect of age on per-
ceived competence was negative and significant, β = –.07, p = .019. Therefore, H1a was 
supported and H1b was not supported.

Table 1.  Intercorrelations among key variables.

1 2 3 4 5

1. Age  
2. In-game competence −.08**  
3. In-game relatedness −.05† .17***  
4. Perceived competence .01 .16*** .11***  
5. Perceived relatedness −.01 −.10** .12*** .26***  
6. Well-being .16*** −.06* .01 .42*** .21***

Age is a dichotomized variable.
†p < .10, *p < .05, **p < .01, ***p < .001.
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Relatedness

H2a–H2b predicted that older players would show lower in-game relatedness but higher 
perceived relatedness than younger players. Controlling for battle count, the regression 
model (see Table 3) showed that the main effect of age on players’ in-game relatedness 
was significant, β = –.18, p < .001. The main effect of age on perceived relatedness was 
not significant, β = –.01, p = .665. When entering age as a continuous variable, the results 
were consistent: the main effect of age on in-game relatedness was negative and signifi-
cant, β = –.23, p < .001. The main effect of age on perceived relatedness was not signifi-
cant, β = –.01, p = .766. Therefore, H2a was supported and H2b was not supported.

Perceived need satisfaction and psychological well-being

H3a–H3b predicted that perceived fulfillment of competence and relatedness are posi-
tively associated with psychological well-being. Controlling for battle count and income, 
the results of a multivariate regression analysis (see Table 4) showed that perceived com-
petence (β = .38, p < .001) and relatedness (β = .12, p < .001) were positively associated 
with psychological well-being. Therefore, H3a–H3b were supported.

Table 2.  Results of multiple regressions on the in-game and perceived competence.

In-game competence Perceived competence

  β B SE β B SE

Predictor
  Age −.29*** −.02*** .00 −.03 −.05 .05
Control variable
  Battle count .32*** .00*** .00 .12*** .00*** .00
Total R² .13 .01

SE: standard error.
Age is a dichotomized variable.
***p < .001.

Table 3.  Results of multiple regressions on the in-game and perceived relatedness.

In-game relatedness Perceived relatedness

  β B SE β B SE

Predictor
  Age −.18*** −28.30*** 4.23 −.01 −.03 .06
Control variable
  Battle count .43*** .00*** .00 .01 .00 .00
Total R² .17 .00

SE: standard error.
Age is a dichotomized variable.
***p < .001.
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RQ1 further asked how age and in-game behaviors moderate the relationship between 
each perceived need satisfaction and psychological well-being. For the perceived com-
petence, the interaction between age and perceived competence was negative and signifi-
cant, β = –.44, p < .001 (see Table 5). For younger players, a 1-point increase in the rating 
of perceived competence (scale range 1–5) was related to a .47 increase in the rating of 
well-being. For older players, a 1-point increase in the rating of perceived competence 
was related to a .02 increase in the rating of well-being. The interaction between in-game 
competence and perceived competence did not have a significant association with psy-
chological well-being, β = .09, p = .817. Results were consistent when age was entered as 

Table 4.  Results of multiple regressions on psychological well-being.

Psychological well-being

  β B SE

Predictors
  Perceived competence .38*** .34*** .03
  Perceived relatedness .12*** .09*** .02
Control variables
  Battle count −.04 .00 .00
  Income .24*** .10*** .01
Total R² .25

SE: standard error.
Age is a dichotomized variable.
***p < .001.

Table 5.  Results of multiple regressions of need satisfaction (competence) on psychological 
well-being.

Psychological well-being

  β B SE

Predictors
  Age .46*** .71*** .19
  In-game competence −.19 −4.09 2.59
  Perceived competence .47 .42 .34
Interaction terms
  Perceived competence × age −.44*** −.17*** .05
 � Perceived competence ×  

in-game competence
.09 .16 .68

Control variables
  Battle count −.02 .00 .00
  Income .23*** .09*** .01
Total R² .27

SE: standard error. Age is a dichotomized variable.
***p < .001.
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a continuous variable. The interaction between age and perceived competence was nega-
tive and significant, β = –.12, p = .012. The interaction between in-game and perceived 
competence did not have a significant association with psychological well-being, β = .23, 
p = .574.

For the perceived satisfaction of relatedness, the interaction between age and per-
ceived relatedness was negative and significant, β = –.34, p < .001 (see Table 6). For 
younger players, a 1-point increase in the rating of perceived relatedness (scale range 
1–5) was related to a .34 increase in the rating of well-being. For older players, a 1-point 
increase in the rating of perceived relatedness was related to a .09 decrease in the rating 
of well-being. The interaction between in-game relatedness and perceived relatedness 
did not have a significant association with psychological well-being, β = .08, p = .401. 
Results were consistent when age was entered as a continuous variable. The interaction 
between age and perceived relatedness was negative and significant, β = –.14, p = .014. 
The interaction between in-game and perceived relatedness did not have a significant 
association with psychological well-being, β = .09, p = .319.

Discussion

Given the ongoing expansion of older players and the potential therapeutic effects of 
entertainment games, the study aimed to broaden the scholarly discussion on how gam-
ing contributes (or does not) to players’ need satisfaction and psychological well-being 
from a life-span perspective. To fill the gap between gaming and developmental research 
and provide more nuanced explanations, SDT was bridged with MTLSD and SST to 
predict and explain players’ gaming motivations, experiences, and psychological well-
being across age. Distinctively, this study directly compared players’ actual behaviors in 

Table 6.  Results of multiple regressions of need satisfaction (relatedness) on psychological 
well-being.

Psychological well-being

  β B SE

Predictors
  Age .38*** .58*** .13
  In-game relatedness −.05 .00 .00
  Perceived relatedness .34*** .26*** .04
Interaction terms
  Perceived relatedness × age −.34*** −.17*** .05
 � Perceived relatedness ×  

in-game relatedness
.08 .00 .00

Control variables
  Battle count −.03 .00 .00
  Income .23*** .09*** .01
Total R² .13

SE: standard error. Age is a dichotomized variable.
***p < .001.
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a natural setting with their perceived need satisfaction by combining unobtrusive in-
game behavioral data with psychometric survey data. The results provided support for 
SDT, as individuals’ perceived satisfaction of the basic psychological needs is positively 
associated with psychological well-being across the lifespan, regardless of their in-game 
performance. Further decomposition of the interaction effects between age and perceived 
need satisfaction showed that the tie between perceived need satisfaction and well-being 
bear more weight for younger than older players.

This study provided novel findings regarding players’ gaming behaviors, experiences, 
and well-being across age. For competence, results indicated that although older players 
performed significantly worse than younger players, the perceived satisfaction of com-
petence did not differ between the two populations. According to MTLSD, older players 
can feel a sense of competence even without the existence of actual success due to their 
self-protective cognitive reappraisal of the objective performance. Although H1b was 
not supported, taken together, the results indeed indicated a disconnection of perceived 
need satisfaction and actual performance for older players. The internal negotiation of 
the meaning of success seemed to serve as a self-protection strategy that kept older play-
ers resilient in a competitive game that requires more cognitive and sensorimotor 
resources from older players. This also showed that, for older players, the actual win-rate 
in the game is not as important as it is for younger players. Older players’ sense of com-
petence may come from game affordances that make them feel effective, which might be 
effective communication and coordination among team members, making progress at 
their own pace, and so on. In addition, the divergence between in-game performance and 
perceived need satisfaction might be because older players fulfill in-game goals with the 
mind-set “I did my best.” That is, their bar of feeling competent is lower than that of 
younger players. The different ingredients of feeling competent across age might provide 
some useful implications for game developers in terms of matchmaking between teams 
and within a team, or for marketers looking to appeal to their target age group through 
efficacious motivations.

For relatedness, although older players had significantly fewer in-game friends than 
younger players, their perceived satisfaction of relatedness did not differ from that of 
younger players. The disconnection of relationship quantity and quality for older players 
provided support for the main thesis of SST: as individuals feel more limited in time as 
they age, they will have different social motivations (Carstensen, 1998, 2006). 
Specifically, younger adults have a larger sense of future time, leading them to prioritize 
future-oriented goals, and thus are more likely to compose a social network from a broad 
range of candidates that might be useful for information gathering and networking (Lang 
and Carstensen, 2002). As individuals’ future time becomes limited, they tend to prior-
itize present-oriented goals and prioritize relationship quality over quantity (Carstensen, 
2006; Carstensen et al., 1999). By intentionally limiting the number of social ties, older 
adults prioritize close and rewarding social ties and limit distant, peripheral ties (Fung 
et al., 2001; Lang and Carstensen, 2002). Our results extend the application of SST in a 
video game setting by suggesting that the social ties of older players may carry more 
weight in predicting perceived relatedness in the game than those of younger players. 
Steinkuehler and Williams (2006) argued that online games provide “third places” that 
are well-suited for informal sociability and the formation of bridging social capital. We 
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add more nuance to this line of research by showing that while younger players tend to 
form and benefit from bridging social capital in the virtual world, older players are more 
likely to form and benefit from bonding social capital. This also suggests that the reduc-
tion of social network size might be adaptive as individuals age. Older adults are more 
likely to be satisfied with their current network size and do not actively try to increase it 
(Bruine de Bruin et al., 2020). It is also important to note a difference between sociability 
(social dimensions of the play experience) and social play (play with others) in games 
(Stenros et al., 2009). Our results indicate that older players may need different types of 
social play than younger players to derive a sense of sociability. Practically, these find-
ings suggest that game features that support in-depth communication and relationship 
maintenance might help retain older players, while game features that encourage rela-
tionship formation might help keep younger players.

As SDT predicts, all the paths from perceived need satisfaction to psychological well-
being were positive and significant. If players can get what they need in the game, they 
are more likely to have better well-being. Interestingly, the results showed that age mod-
erated the relationship between perceived need satisfaction and well-being. Self-reported 
competence and relatedness positively contribute to psychological well-being for all 
players, yet it weighed more heavily for younger than older players. The reason might be 
that older players generally have better psychological well-being than their younger 
counterparts (e.g. Bowling, 2011). Their well-being is already at a higher level, posing a 
ceiling effect that makes it harder to vary. Moreover, from the perspective of MTLSD, 
the internal negotiation of loss and gains of older adults makes them more resilient at 
dealing with adverse life events. Research has shown that older adults are better at emo-
tion regulation when responding to challenging situations (Charles and Carstensen, 
2008). While SDT has been applied in gaming contexts, this study is the first, to our 
knowledge, that investigated how the association between perceived need satisfaction 
and well-being varies across age.

This study also advanced SDT. First, although SDT has informed game motivation 
research, with a few notable exceptions (see Johannes et al., 2021), most studies did not 
utilize in-game behavioral data as a reference to players’ self-reported gaming experi-
ences. Taking advantage of both types of data, we showed that the path from perceived 
need satisfaction to psychological well-being was not moderated by corresponding 
behaviors. We also extended the existing literature by explaining the consistency or dis-
crepancy between perceived need satisfaction and actual behaviors. This is evidenced by 
our results for competence, for instance. The results showed that older players performed 
worse than younger players, yet they did not perceive themselves as less competent. This 
age difference on actual behaviors and perceptions added more nuance to SDT by exam-
ining it from a developmental lens. The marriage between SDT and two developmental 
theories, MTLSD and SST, is the first empirical effort to reflect the distinct age differ-
ences between objective outcomes and subjective interpretations. Future research should 
consider that individuals’ actual behaviors do not necessarily translate into their percep-
tions and vice versa. More individual characteristics, such as age and gender, should be 
taken into account when studying gaming motivation and outcomes.

Practically, this study demonstrated the preventive and interventive potential of video 
games in improving older adults’ health outcomes. In addition to improving older 



Liu et al.	 15

people’s cognitive and motive abilities, which are major benefits that previous studies 
have focused on (e.g. Fang et al., 2020), our results suggested that video games can be 
utilized to achieve further mental health gains: if the basic psychological needs are ful-
filled in games, these games are likely to improve users’ psychological well-being.

One limitation of the study is that the participants were predominantly male, and so 
the results cannot generalize across genders. This is in the end a study of only one game, 
and one played predominantly by men, and by perhaps a larger than average number of 
older men. Nevertheless, it is important to note that no single game is representative of 
all others. Other games may have different gender- and age-related differences. We 
encourage other researchers to replicate our approach for broader generalizability. In 
addition, the operationalizations of in-game SDT measures in this study are game-spe-
cific and may not reflect all dimensions in the original SDT constructs. Although this 
study took advantage of the logged behavioral data as proxies for key SDT concepts, the 
logged data present cumulative portraits of players’ behaviors across their WoT career 
whereas self-reported measures represent players’ current appraisal of their play experi-
ences. For example, we used a composite number of friends as an indicator of in-game 
relatedness. However, other relationship maintenance behaviors, such as co-play, may 
better capture the nuance of relatedness. This study also initially attempted to operation-
alize in-game autonomy as the number of tanks a player has collected to provide a more 
comprehensive picture of how all the three key SDT elements unfold in game contexts. 
The rationale was that each tank has a different role in the team, thus having more tanks 
can expand what one can do, both feature- and role-wise. However, there are larger 
pieces missing from the operationalization. A better one should account for players’ abil-
ity to play solo or with others, when and how they want, yet this drifts far enough into 
relatedness. Given the characteristics of this particular game setting, it is not feasible to 
look at play data to measure in-game autonomy. Instead of viewing logged and self-
reported measures as two sides of the same coin, future research should keep their expe-
riential differences in mind and explore how the two types of data may complement each 
other in meaningful ways. In addition, future research may consider in-depth qualitative 
methods to further explore older adults’ psychological mechanisms in interpreting in-
game performance and their perceived fulfillment of needs, especially the negotiation 
process through which older players interpret poor performance as satisfactory.
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