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Abstract 
 

Time Perspective, Health Behaviors, and Wellbeing in Adults 

Jonathan J.K. Stoltman, MA 

An important component of health behavior engagement is time perspective. Previous research 
has demonstrated that individuals with a more expansive temporal perspective tend to engage in 
more positive and fewer negative health behaviors. Depression, the leading mood disorder, has 
diverse symptomatology and is associated with reduced positive future thinking. This study 
seeks to identify whether positive or negative health behaviors differentially effect the 
association between time perspective and depressive symptomatology. Participants (n = 106; 
Mage = 35.2, SD = 12.7, range 18-65; 71.7% female; 87.7% white) were drawn from a 
community sample recruited via digital message boards. The study took place over 8-days using 
experience sampling methodology to survey demographic variables, time perspective, and 
depressive symptomatology (i.e., CES-D total score). Daily health behaviors were assessed in the 
early evening for the past day. Results indicated CES-D total score was significantly, positively 
associated with positive future time perspective and negatively associated with positive health 
behavior engagement. An initial mediation was conducted to examine whether positive future 
time perspective influenced depression via health behaviors. Consistent with the correlation 
results, the a-path was not significant, thus there was not mediation. A moderation based on these 
initial correlations was completed to test the interaction between positive future time perspective 
and positive health behaviors. Results indicated a significant interaction such that, those with low 
positive future time perspective and low positive health behaviors endorsed the highest CES-D 
total score. Overall, as time perspective increased, depressive symptomatology decreased. The 
data suggest that positive health behavior engagement and time perspective are important to 
consider when developing or implementing treatments for depression. Future directions include 
fuller characterization of negative health behaviors, as well as investigation in clinically 
diagnosed populations. 
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Time Perspective, Health Behaviors, and Wellbeing in Adults 

 Preventable diseases due to lifestyle choices or modifiable health behaviors are the most 

common causes of morbidity and are associated with rising healthcare costs in the United States 

(Bauer, Briss, Goodman, & Bowman, 2014; Lorenzoni, Belloni, & Sassi, 2014). Among these 

diseases, depression is especially common. In fact, depression is the most common mood 

disorder in the United States (Kessler et al., 2009; Whiteford et al., 2013), affecting 6.7% of 

adults (SAMSHA, 2016). Depression and depressive symptomatology are often entwined with a 

range of affective, behavioral, social, and physical/somatic complaints (Knight, Williams, 

McGee, & Olaman, 1997; Williams et al., 2007). Although there are many correlates of 

depression, modifiable health behaviors are related to the vast majority of the health issues 

encountered in adulthood (Danaei et al., 2009). With a shift to a “graying” population (He, 

Goodkind, & Kowal, 2016) better understanding how these behaviors might influence future 

health is a major concern to researchers and the public at large.  

One characteristic of depression is the increased feelings of hopelessness, or negative 

feelings toward future events in addition to a reduced number of anticipated positive events 

(Beck, Weissman, Lester, & Trexler, 1974; Lang & Carstensen, 2002; MacLeod & Salaminiou, 

2001). This negative time orientation, a negative feeling toward future events in this instance, 

can also be investigated through the lens of time perspective. An individual’s subjective relation 

to time, measured through various time perspective assessments, is a psychological construct that 

might explain why certain health behaviors persist, in spite of negative consequences (La Roche 

& Frankel, 1986). For example, Socioemotional Selectivity Theory (Carstensen, 1991) suggests 

that as we age, our temporal horizon narrows such that we prioritize positive emotions over other 

goals or behaviors. Due to this seemingly intrinsic relation between time perspective and aging, 
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much of the time perspective research has focused extensively on age effects. Health behaviors 

can also be affected by time perspective. For example, individuals with an expansive temporal 

perspective (i.e., higher future time perspective) tend to engage in more positive and fewer 

negative health behaviors (Stahl & Patrick, 2012; Visser & Hirsch, 2014). Taken together, both 

health behaviors and time perspective are malleable, and each relates to depression. However, 

little is known about their relation to depressive symptomatology. In addition, no study has 

comprehensively assessed whether the link between time perspective, health behaviors, and 

depressive symptomatology varies as a function of age or gender. Such information may help to 

develop age- and gender-sensitive interventions related to specific health behaviors. 

Time perspective 

Time perspective is defined as an individual’s affective valence (i.e. positive or negative) 

toward time in relation to the past, present, or future (Paixão, da Silva, Ortuño, & Cordeiro, 

2013). Time perspective has been assessed using various scales, including: the Time Attitude 

Scale (Mello, Finan, & Worrell, 2013), Zimbardo Time Perspective Inventory (Zimbardo & 

Boyd, 1999), Balanced Time Perspective (Boniwell, Osin, Linley, & Ivanchenko, 2010) and in 

various populations from French adolescents (Apostolidis, Fieulaine, & Soulé, 2006) to Dutch 

adults (Kooij & Van De Voorde, 2011), which provides evidence that across cultures, time 

perspective influences behavior (Boniwell et al., 2010; Worrell, Mello, & Buhl, 2013). The 

different sub-constructs (i.e., positive future time perspective) have different implications for 

behavior (Zimbardo & Boyd, 1999).  

Future time perspective is a chief component of Socioemotional Selectivity Theory 

(Carstensen, 1991), which posits that goals change over one’s lifetime based on an individual’s 

perception of the future. As individuals age, they may be less motivated to change behaviors 
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(observed through goal prioritization) based on perceived time left in life (Carstensen, 1995). For 

example, older adults, when compared to younger adults, are more selective with their friend and 

family interactions. Using data from the Oakland Growth Study, Carstensen (1992) found that 

although the frequency of interactions with friends decrease across adulthood, interactions with 

spouses and siblings increase in both quality and quantity.  

Time perspective has been linked to health (Boniwell et al., 2010; Brown & Segal, 1996; 

Gellert, Ziegelmann, Lippke, & Schwarzer, 2011), with different aspects of time perspective 

related to various health outcomes. In cardiovascular health, for example, future perspective was 

associated with better disease management (Brown & Segal, 1996) and greater perceived health 

responsibility (Hamilton, Kives, Micevski, & Grace, 2003). Specifically, individuals with 

hypertension who were more future oriented were more likely to believe in the positive effects of 

their prescribed medication, less likely to believe in the effects of low efficacy home remedies, 

and believed that hypertension was more severe disease than individuals who were more present 

oriented (Brown & Segal, 1996). A more present oriented time perspective is associated with 

various other negative health behaviors such as increased risky driving (Zimbardo, Keough, & 

Boyd, 1997), increased substance use (Apostolidis et al., 2006; Keough, Zimbardo, & Boyd, 

1999; Petry, Bickel, & Arnett, 1998), and decreased compliance with medical advice (Brown & 

Segal, 1996; Lukwago et al., 2003). In contrast, a more expansive future time perspective has 

been associated with specific health-promoting behaviors, such as physical activity (Gellert et 

al., 2011; Stahl & Patrick, 2012). Context and framing can influence time perspective, potentially 

making time perspective a manipulatable mechanism to increase positive health behaviors and to 

minimize negative health behaviors (Löckenhoff & Carstensen, 2004; Stahl & Patrick, 2012). 

Health behaviors 
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Preventable diseases are commonly chronic in course and are typically non-

communicable (e.g., tobacco-related diseases; WHO, 2009). Interestingly, preventable diseases 

have increased in prevalence, while communicable diseases have reduced in prevalence (Lim et 

al., 2012). Typical preventable disease risk factors include lifestyle components such as: poor 

diet (e.g. insufficient fruits and vegetables: He, Nowson, Lucas, & MacGregor, 2007), low 

exercise (Danaei et al., 2009), and substance use (tobacco: Oza, Thun, Henley, Lopez, & Ezzati, 

2011; alcohol: Rehm et al., 2009). These various favorable and detrimental health behaviors 

differentially impact health and morbidity (Lim et al., 2012; Lopez, Mathers, Ezzati, Jamison, & 

Murray, 2006). According to the biopsychosocial model (Bauer et al., 2014; Borrell-Carrió, 

Suchman, & Epstein, 2004), identifying psychological mechanisms contributing to preventable 

diseases could help reduce them. Engagement in positive health behaviors, as well as a reduction 

in negative health behaviors, is essential to individual mental health and overall functioning 

(Bauer et al., 2014; Jaffe & Frieden, 2014; Woolf, 2008). Each is discussed in further detail 

below. 

Positive health behaviors 

 Healthy diet maintenance is important to overall health and wellbeing (Jankovic et al., 

2014; Lock, Pomerleau, Causer, Altmann, & McKee, 2005) and can be assessed in various ways, 

such as vitamin use, fruit and vegetable intake, and daily water consumption.  

While vitamin use has been shown to have little direct, positive impact on specific health 

condition risk reduction (e.g. cardiovascular health risks: Myung et al., 2013) and is associated 

with adverse side effects (Palmer et al., 2003; Timbo, Ross, McCarthy, & Lin, 2006), health 

conscientious individuals generally endorse their use (Beitz, Gert, Hintzpeter, Fischer, & 

Erbersdobler, 2004; Kirk, Cade, Barrett, & Conner, 1999; Reinert, Rohrmann, Becker, & 
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Linseisen, 2007). Typically, individuals who take vitamins eat healthier, have lower body mass 

index, and often perceive themselves as healthier, thus taking vitamins is considered a health 

promoting behavior (for review, see: Masoodi, 2011; Ward, 2014). This practice is the 

foundation of the “inverse supplement hypothesis”, whereby vitamin users already engage in 

healthy eating, making the addition of vitamins redundant or non-essential (Kirk et al., 1999; 

Kirk, Woodhouse, & Conner, 1998). In contrast, different use patterns have been noted in groups 

where vitamins are used to supplement unhealthy diets, finding that there are distinct 

classifications regarding healthy eating, with vitamin use present in all (van der Horst & Siegrist, 

2011). Although benefits are equivocal, vitamin use persists in various demographic groups 

(Conner, Kirk, Cade, & Barrett, 2001; Gardiner, Buettner, Davis, Phillips, & Kemper, 2009; Kirk 

et al., 1999; Reinert et al., 2007; Sebastian, Cleveland, Goldman, & Moshfegh, 2007). Though 

vitamin use has mixed health benefits, it may serve as a proxy for other positive health 

conscientious behaviors.   

Previous studies have assessed healthy diet through fruit and vegetable consumption (for 

review, see: Bazzano, 2006; Lock et al., 2005; Van Duyn & Pivonka, 2000). Fruit and vegetable 

intake, at recommended levels, has health benefits such reduced stroke risk (He et al., 2007), 

reduced cardiovascular disease risk (Gan et al., 2015; Mirmiran, Noori, Zavareh, & Azizi, 2009; 

Zhan et al., 2015), and reduced risk of metabolic disorder, such as Type II diabetes (Cooper et 

al., 2012; Muraki et al., 2013; Wu, Zhang, Jiang, & Jiang, 2015). While fruit and vegetable 

consumption levels are low in the United States (Blanck, Gillespie, Kimmons, Seymour, & 

Serdula, 2008; Demydas, 2011), because of the known health benefits, engagement in these 

behaviors would further suggest health conscientiousness.  



www.manaraa.com

TIME PERSPECTIVE AND HEALTH   6 
 

An additional healthy diet behavior is water intake (for review, see: Benelam & Wyness, 

2010; Horswill, 2011; Popkin, D'Anci, & Rosenberg, 2010). Water can be consumed both 

passively through food and actively through beverages, depending on composition (Benelam & 

Wyness, 2010; Sharp, 2007). Health organizations typically recommend that adults ingest about 

2 liters or 64 ounces of water each day (Howard & Bartram, 2003; IOM, 2005; Popkin et al., 

2010; WHO, 2005). Water is essential to perform daily functional activities such as 

thermoregulation, excretion, and cardiac function (Horswill, 2011; Popkin et al., 2010). 

Dehydration, or insufficient water in an individuals’ system, can have deleterious effects on 

cognition (Lieberman, 2007) and overall health through interference with daily functional 

activities (Benelam & Wyness, 2010). Typically, healthy beverage consumption is seen in 

conjunction with healthy food consumption (Duffey & Popkin, 2006), thereby connecting these 

two health behaviors that are not seen as compensatory.  

Lastly, sunscreen reduces the risk of sunburn (CDC, 2012; Sambandan & Ratner, 2011; 

Wong & Orton, 2011), skin aging (Fisher et al., 2002; Hughes, Williams, Baker, & Green, 2013), 

and skin cancer (Green et al., 1999; Green, Williams, Logan, & Strutton, 2011; Jolieke, 

Williams, Pandeya, Logan, & Green, 2006). Skin cancer is the most prevalent cancer in the 

United States (Rogers et al., 2010). This cancer type is a preventable morbidity due to its known 

causes (e.g., prolonged ultraviolet radiation exposure) and responsiveness to preventative 

measures, including sunscreen (Linos et al., 2011; Simões, Sousa, & Pais, 2015). Group 

differences in sunscreen use might explain increasing health and economic disease burden due to 

rising skin cancer incidence rates (Guy, Machlin, Ekwueme, & Yabroff, 2015). For example, 

males and lower income groups are less likely to apply sunscreen, putting them at higher risk for 
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ultraviolet radiation exposure conditions (Holman et al., 2015). Taken together, sunscreen use is 

an important health behavior toward decreasing sunburn and skin cancer risk.  

Negative health behaviors 

Since the Surgeon General’s report (1964), tobacco use has been thoroughly investigated 

for its possibly deleterious effects on health. Tobacco use, through its consequences, is 

considered the leading morbidity and chronic disease cause (Carter  et al., 2015; CDC, 2008; Oza 

et al., 2011; Thun  et al., 2013) reducing a smokers average life expectancy by more than 10 

years (Jha  et al., 2013). Interestingly, the risks associated with tobacco use are known by many 

smokers, though underestimated when considering disability and lung cancer (Oncken, McKee, 

Krishnan-Sarin, O'Malley, & Mazure, 2005) potentially leading to continued use. In addition to 

an elevated cancer risk (Carter  et al., 2015; Lee, Foley, & Coombs, 2012; Siegel et al., 2015), 

regular tobacco users have elevated cardiovascular (Ambrose & Barua, 2004; Armani, Landini 

Jr, & Leone, 2009; Chen & Boreham, 2002; Salahuddin, Prabhakaran, & Roy, 2012) and 

pulmonary (Antoniou et al., 2013; Burney et al., 2014; Thun  et al., 2013) consequences 

associated with their tobacco use. While public health campaigns (Levy, Ellis, Mays, & An-

Tsun, 2013) and general awareness regarding negative tobacco use consequences have led to a 

smoking decline in recent years (Agaku, King, & Dube, 2014; CDC, 2009, 2011b; Holford et al., 

2014; Pierce, Messer, White, Cowling, & Thomas, 2011; Secades-Villa et al., 2013), use persists, 

as do its sequela. These continued smoking rates may be due to the high transition rate (67.5%) 

from initiation to dependence in nicotine users (Lopez-Quintero et al., 2011) and low use of 

validated smoking cessation techniques (CDC, 2011a). Considering its extensive, and in many 

cases chronic, negative consequences, tobacco use is an unequivocally negative health behavior. 
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Similar to tobacco use, regular alcohol use has widespread negative health consequences 

(Corrao, Bagnardi, Zambon, & La Vecchia, 2004; Grant et al., 2015; Rehm et al., 2009; Room, 

Babor, & Rehm, 2005; WHO, 2014). Regular alcohol use is associated with decreased hepatic 

functioning, through liver cirrhosis (Liangpunsakul, Haber, & McCaughan, 2016; Rehm, 

Samokhvalov, & Shield, 2013; Rehm et al., 2010; White, Altmann, & Nanchahal, 2002; 

Younossi & Henry) and cancer (Bagnardi et al., 2015; Nelson et al., 2013; Pelucchi, Tramacere, 

Boffetta, Negri, & Vecchia, 2011; Savage, 2014; Testino, Leone, Sumberaz, & Borro, 2015). 

Due partially to its legal status and general acceptability, alcohol use is high in the United States 

(Schoenborn, Adams, & Peregoy, 2013). Alcohol is the most commonly used psychoactive 

substance among adolescents; however, its use is in decline (Miech, Johnston, O’Malley, 

Bachman, & Schulenberg, 2015). Confusion also persists regarding the “J” curve, summarized as 

advantageous regular alcohol use (i.e., <1 glass for women, <2 for men) that is potentially 

protective against certain cardiovascular risks (Di Castelnuovo et al., 2006; Di Castelnuovo, 

Costanzo, Donati, Iacoviello, & de Gaetano, 2010; Huang et al., 2014; Matsumoto, Miedema, 

Ofman, Gaziano, & Sesso, 2014). Whereas the research on positive benefits is equivocal, those 

related to the negative consequences are persistent and replicated.  Therefore, regular alcohol use 

is considered to be a negative health behavior in the healthy living context. 

While seatbelt use has become more of a public health priority in recent years, 

compliance issues persist (Dinh-Zarr et al., 2001; WHO, 2013). In the United States, compliance 

is considered a public health success with an increase from 14% as recently as the 1980s to 

nearly 80%  currently using seatbelts (Kahane, 2015). Though prevalence rates vary state-by-

state and region by region due to variations in the law (Birru, Rudisill, Fabio, & Zhu, 2016; 

Chen, 2015; Morgan, 2015; NHTSA, 2015; Pickrell, 2014), reduction in this negative health 
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behavior has been successful through increases in high-level enforcement and fines (Nichols, 

Tippetts, Fell, Eichelberger, & Haseltine, 2014). Non-compliance with seatbelt use presents 

elevated injury risk during accidents (Abu-Zidan, Abbas, Hefny, Eid, & Grivna, 2011; NHSTA, 

2000; NHTSA, 1984), resulting in economic productivity reduction due to injury recovery or 

chronic disease consequents (Blincoe, Miller, Zaloshnja, & Lawrence, 2015). Aside from the 

injury risk, seat belt non-compliance might be a proxy for other risky behaviors (Ball, 

Kirkpatrick, & Brenneman, 2005), making it a good indicator of negative health behaviors. In 

total, all the above negative health behaviors are preventable, but significantly contribute to 

overall morbidity and chronic disease risk (WHO, 2009). 

Aging, health, and depression in the United States 

Government reports project an increase in percentage of adults 65+ from about 14.5% of 

the population to nearly 20% by 2050 as those in midlife shift to this older demographic (Ortman 

& Velkoff, 2014). As the population ages, understanding the association between health 

behaviors and health conditions grows in importance.  

Depression is a highly prevalent mental health condition, with multi-dimensional features 

effecting physical, physiological, and psychological functions (Kessler, Chiu, Demler, & 

Walters, 2005; Kessler & Üstün, 2008). Depression is often thought to be comprised of multiple 

dimensions, including high depressed affect, low positive affect, higher somatic complaints, and 

disrupted interpersonal relations (Knight et al., 1997; Williams et al., 2007), highlighting the 

different ways depression can manifest in an individual. The diverse symptoms of depression 

provide the opportunity to examine the specific effects of different correlates, to help improve 

intervention approaches and decrease overall disease burden, thereby improving healthy aging 

(DeRubeis, Siegle, & Hollon, 2008). 
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Summary and the Current Study 

As the US and world population continue to age, it is important to identify means to 

support adults’ efforts to improve health through modifiable lifestyle behaviors. Because such 

health behaviors may be influenced by time perspective and a host of individual difference 

variables such as age (Andretta, Worrell, Mello, Dixson, & Baik, 2013; Kooij & Van De Voorde, 

2011) and gender (Henson, Carey, Carey, & Maisto, 2006; Mello & Worrell, 2006), it may be 

important to include these variables in models examining depressive symptomatology. 

Additionally, we hope to learn more about the effect health behaviors have on the relationship 

between future time perspective and depressive symptomatology. As enumerated above, health 

behaviors and future time perspective have been found to have direct effects on depressive 

symptomatology, but the path through which they do so is unclear. Therefore, this study 

proposes to help better understand these associations but testing mediation and moderation 

effects. 

Research Questions 

How do specific health behaviors and future time perspective relate to overall depressive 

symptomatology? It is clear that future time perspective relates to depression (MacLeod 

& Salaminiou, 2001). Moreover, future time perspective relates to specific health 

behaviors (Stahl & Patrick, 2012; Visser & Hirsch, 2014). What is less clear is whether 

health behaviors mediate or moderate the effect of future time perspective on depressive 

symptomatology. 

Methods 

Procedures 
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Data for these analyses are derived from a larger study (N = 174) examining daily affect 

and behaviors. Experience sampling methodology (ESM) was used to collect survey data 

between July 1, 2015, and December 31, 2015. Other than age (>18 years old) and having access 

to a device capable of receiving the daily experience sampling surveys, there were no exclusion 

criteria. Thus, broad recruitment efforts were used, including paid print ads, free online bulletin 

boards (e.g., Craigslist, Facebook), ads at local health and social events, and word of mouth. The 

West Virginia University Institutional Review Board approved this study. 

The study protocol included a baseline survey, an 8-day experience sampling phase, and 

a follow-up survey. After completing a 9-page baseline survey (please see Figure 1), eligible 

adults were invited to begin the 8-day experience sampling phase of the study, beginning on the 

following Monday. Participants received brief (< 3 minutes) surveys each day at approximately 

7:00 am, 1:00 pm, and 7:00 pm. A 2-hour response window was used at each ESM interval to 

prevent retrospective responding. The morning after the Day 8 of the ESM phase, participants 

received a 6-page follow-up survey, whose response window remained open for about 48 hours. 

Upon completion of the follow-up survey, participants were mailed a $25 gift card.  

Complete data for this study were provided by 106 adult participants. See Figure 2 for a 

flowchart depicting participant retention. Participants older than 65 were excluded from analysis 

after being identified as statistical outliers. Participants who had complete data for age, time 

perspective, and depressive symptomatology were included. Missing data are common in 

experience sampling studies, thus participants needed responses on > 62.5% of the study days 

(50% of days +1) to be included in the analysis. Therefore, participants missing health behavior 

responses on > 37.5% of days were excluded from final analysis.  
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Independent samples t-tests were used to compare adults who were missing data on the 

variables of interest with adults who were included in our analyses. As shown in Table 1, few 

significant mean differences were detected, although those who were retained in the sample were 

younger in age (M = 35.21, SD = 12.67) relative to those who were excluded (M = 43.30, SD = 

18.65; t(78.67) = 2.87, p < .01). This finding may be due to age (> 65) as an exclusion criterion 

for the present analysis. Results for comparison between gender, positive future time perspective, 

CES-D total score, positive and negative health behaviors were not significant.  

Measures 

Future time perspective  

Our Baseline survey used a recent adaptation of the Adolescent Time Inventory-Time 

Attitudes to assess future time perspective (ATI-TA, Mello & Worrell, 2007). This instrument is 

cross-culturally reliable and valid in adolescents (Worrell & Mello, 2009; Worrell et al., 2013) 

and adult age ranges (Mello et al., 2016). Items are endorsed on a 5- point Likert-type scale 

ranging from “Totally Disagree” to “Totally Agree”. Positive future time perspective items 

include questions such as: “thinking about my future excites me” and “I look forward to my 

future”. Although there are six temporal scales within the 30- question ATI-TA, only the future 

positive subscale is used in the current analyses. Overall, mean scores on positive future time 

perspective were consistent with previous research (Mello et al., 2016), with most participants 

reporting high positive future time perspective (M = 3.9, SD = .85; α = .92 - .93). Please see 

Appendix A for complete scale items.   

Health behaviors 

Health behaviors that have been targeted in previous health campaigns were chosen for 

inclusion in this study. Each was surveyed each day at time 3, between 7p and 9p. Participants 
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responded whether (“yes”/ ”no”/ ”not applicable”) they had: used tobacco products, drank eight 

or more glasses of water, eaten 1.5 to 2 servings of fruit, eaten 2.5 to 3 servings of vegetables, 

worn a seatbelt while in a car, used sunscreen, taken a vitamin, drank more than one serving of 

alcohol, or taken a nap. See Appendix A for question and response format. To best reflect 

endorsement of behaviors on the days reported, we accounted for a potentially uneven number of 

days the behaviors could be endorsed by calculating a proportion score for each individual health 

behavior. To do so, an individual’s number of days endorsing a health behavior (“yes”) was 

divided by total response days for each health behavior (“yes”, “no”, and “not applicable”). We 

then summed the proportions, grouping them into either positive or negative health behavior 

categories. Exploratory and confirmatory principal component analyses (PCA) suggest two 

factors. For more information see Table 2.  

Based on the 2-factor confirmatory PCA, health behaviors were characterized as negative 

(tobacco use, 2+ servings of alcohol, not wearing a seatbelt) or positive (water, fruit, vegetables, 

sunscreen use, vitamin). A final composite positive (M = .35, SD = .25) or negative health 

behavior (M = .13, SD = .18) score was generated using the proportional endorsement for each 

health behavior over the eight-day survey period. Due to the negative health behaviors’ poor 

distribution (44.3% did not endorse engaging in any negative health behaviors over the 8 days) 

this variable was excluded from further analysis.    

Depressive symptoms 

Depressive symptomatology was assessed using the 20-item Center for Epidemiologic 

Studies - Depression Scale (CES-D: Radloff, 1977).  Participants reported past-week frequency 

(less than 1 day, 1-2 days 3-4 days, 5-7 days) that they “felt sad” and “like they couldn’t get 

going”. The 20-items can be used as a total score or as subscales tapping depressed affect, 
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positive affect, somatic complaints, and interpersonal relations (Knight et al., 1997; Shafer, 

2006). Because of our small sample size, we focused on the overall score in which higher scores 

reflect more depressive symptomatology. In the attached supplements, we include exploratory 

post hoc tests with the subscales. In the current sample, the mean CES-D total score was 13.8 

(SD = 11.3), with 29.3% meeting the cut-off for clinical referral (> 16 on the CES-D; 

Lewinsohn, Seeley, Roberts, & Allen, 1997).  For full-scale items, please refer to Appendix A. 

Analysis strategy 

Descriptive statistics, including means, standard deviations, skew and kurtosis, were used 

to characterize the sample and assess normality for: positive future time perspective [ATA-TI]; 

health behaviors; CES-D total score; and age. Apart from the positively skewed distribution for 

negative health behaviors, the data met the normality assumptions of the General Linear Model. 

Due to extreme positive skew in negative health behaviors, largely driven by 44.3% not 

endorsing any negative health behaviors over the 8 study days, this variable was excluded from 

analyses. Initial correlations (Table 3) were used to investigate the appropriateness of using a 

moderation and indirect model effects among depressive symptoms, future time perspective and 

health behaviors (Hayes, 2013).  

To assess whether the association from positive future time perspective to depressive 

symptomatology was mediated or moderated by health behaviors, two separate analyses were 

conducted using the PROCESS macros for SPSS 24 (please see Figure 4; Hayes, 2009; Hayes, 

2013; Preacher & Hayes, 2004). Because we used multiple predictors and had a small sample, 

we used 5000 bootstrapping samples to provide stability to the beta weights (Fritz & 

MacKinnon, 2007). This statistical technique is not without its limitations, as resampling might 
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not generate an accurate population parameters due to the potential lack of representativeness of 

the initial sample estimates (Haukoos & Lewis, 2005). 

Results 

Demographic data 

The current sample included 106 adults, with a mean age of 35.2 years (SD = 12.7, range 

= 18-65 years). Our sample over-represents women (71.7%). Gender was self-reported as either 

male or female. Although mostly non-Hispanic White (87.7%) in racial identity, the sample 

includes 2.8% African Americans and 7.6% who identify as Hispanic.  

Bivariate associations 

Higher scores on the CES-D were significantly correlated with lower positive future time 

perspective r(106) = -.539, p < .001 and fewer positive health behaviors r(106) = -.252 p < .01. 

However, neither age r(106) = .137, p = .160, nor gender rs(106) = .018, p = .858 were 

correlated with CES-D total score (Table 3). Based on these initial correlations, age and gender 

were not included in the primary models but, are included in a supplementary model based on 

the initial proposal (Appendix B). Positive future time perspective was not correlated with 

positive health behaviors r(106) = .104, p = .29. 

Mediation 

A mediation was used to test whether positive health behaviors effected the association 

between future time perspective and depressive symptomatology. According to the classic  

Baron and Kenny (1986) approach, four significant relations must be present in order to 

conclude that the mediator alters the association between the independent variable and the 

outcome. Specifically, a significant association between future time perspective and depressive 

symptoms (path c) is required. Second, a significant association between future time perspective 
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and positive health behaviors (path a) is required. In addition, positive health behaviors must be 

associated significantly with depressive symptoms (path b). Finally, when path a is considered, 

path c must become non-significant or zero (path c’). For the current data, path a from future 

time perspective to positive health behaviors was not significant (b = .30; p = .29), thus there was 

no mediation (Figure 3). This was anticipated, as there was no correlation between positive 

future time perspective and positive health behaviors r(106) = .104, p = .29. Main effects were 

observed between positive health behaviors and positive future time perspective predicting total 

depressive symptomatology. 

Moderation 

 A moderation tested the interaction of positive health behaviors on the effect of future 

time perspective on depressive symptomatology. To avoid multicollinearity with the interaction 

term, the positive future time perspective and positive health behavior were centered. Overall, a 

significant total model was observed F(3,102) = 11.76, p < .001, with 34.5% variance accounted 

for (see Figure 4). Both lower positive future time perspective (b = -6.40) and fewer positive 

health behaviors (b = -10.36) were associated with more variance accounted for in depression.  

This finding was qualified by the significant interaction between positive future time perspective 

and positive health behaviors F(1,102) = 4.05, p < .05, with 1.6% increase in variance accounted 

for. Interpolation table provided in Figure 5. Those with low positive future time perspective and 

low positive health behavior endorsement reported the highest depressive symptomatology. As 

positive future time perspective increased in the low positive health behavior group, depressive 

symptomatology reduced. Additionally, the group with low positive future time perspective and 

high positive health behavior endorsement reported the lowest depressive symptomatology and 

experienced a significant reduction with increased positive future time perspective. Overall, as 



www.manaraa.com

TIME PERSPECTIVE AND HEALTH   17 
 

time perspective increased, depressive symptomatology decreased in all three-positive health 

behavior endorsement groups. 

Discussion 

 The present study investigated if future time perspective influenced depressive 

symptomatology in a small, though age diverse sample. Additionally, we examined what ways 

positive health behavior might alter the positive future time perspective to overall depressive 

symptomatology relation in a sample of 106 community-dwelling participants. Similar to 

previous research, positive future time perspective was associated with lower depressive 

symptomatology (MacLeod & Salaminiou, 2001). The interaction between positive future time 

perspective and positive health behaviors manifested in two ways.  Adults who reported higher 

positive future time perspective and higher positive health behavior engagement was associated 

with lower depressive symptomatology. Additionally, those with fewer positive health behaviors 

and lower positive future time perspective had the highest depressive symptomatology. This 

cross-sectional data suggests that positive health behavior endorsement functions as a moderator 

for the relation between positive future time perspective and depressive symptomatology. The 

mediation model was not significant, as positive future time perspective was not associated with 

positive health behavior engagement though direct effects for positive future time perspective 

and positive health behavior engagement were observed.  

Due to the high disease burden of depression (Kessler et al., 2009; Whiteford et al., 

2013), understanding the factors that underlie its’ diverse symptomatology continues to be of 

clinical importance. Depression is multidimensional in nature, and to address this, there are a 

number of current treatments, ranging from pharmacotherapy to cognitive behavioral approaches 

(DeRubeis et al., 2008). Interventions targeting future time perspective or health behaviors could 
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serve as an adjunct to current depression treatment to improve patient outcomes. While 

decreased time perspective and decreased positive health behavior engagement are associated 

with increased depressive symptomatology, an interaction between these two potential causative 

factors provides insight into other mechanisms of treatment. Possible implications, theoretical 

explanations, and limitations are discussed below. 

As we age, priorities tend to shift toward behaviors that are pleasurable, a phenomenon 

characterized as the Socioemotional Selectivity Theory (Carstensen, 1991). This shift towards 

immediately positive behaviors might be due to the reduced temporal perspective inherent in 

aging, such that, as we age our perception of “time left” can be a powerful motivator. Adults 

with higher future time perspective engage in more positive health behaviors (Stahl & Patrick, 

2012; Visser & Hirsch, 2014). Disparate time perspectives could account for the difference in the 

low positive health behavior endorsement sub-group. As time perspective increased, there was 

lower overall depressive symptomatology, thus suggesting that boosting future thinking might be 

a more effective intervention for the low positive health behavior group. Ultimately, those with 

the lowest overall depressive symptomatology had the highest future thinking, but were not 

significantly different across positive health behavior endorsement.  

To improve outcomes in this group, time perspective could be modified. Therefore, time 

perspective may be used as a potential target for selecting and developing strategies to increase 

positive health behaviors. MacLeod and Salaminiou (2001) show reduced positive future time 

perspective is associated with depression, thereby highlighting a possible intervention target. 

Unhealthy eaters have less consideration for future health, thus leveraging interventions that 

target healthy eating could provide the benefits of improved positive future time perspective 

through increased healthy eating habits (Dassen, Houben, & Jansen, 2015; Gick, 2014). 
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Furthermore, engaging in healthy eating could reduce health risks that might lead to cancer 

(Kaplan, Reed, & Jarmolowicz, 2016). Experimental conditions have modified time perspective 

through encouraging long-range thinking, or episodic future thinking (EFT; for review see: 

Atance & O'Neill, 2001; Szpunar, 2010). Previously this has been shown to increase healthy 

eating (Daniel, Stanton, & Epstein, 2013a; Daniel, Stanton, & Epstein, 2013b) and reduce 

alcohol impairment effects (Paraskevaides et al., 2009). To be effective as a treatment or 

experimental condition, the scenarios need to be plausible because it is not an inability to think it 

can happen, rather the inability to believe it can happen to them (MacLeod & Conway, 2007). 

Separately, positive health behavior endorsement could help buffer the effects of low 

future time perspective. In our sample, those who endorsed high positive health behavior 

engagement were lowest in overall depressive symptomatology. This difference was most 

pronounced in the group with low future time perspective. The Behavioral Activation Treatment 

approach might indirectly target this effect and could work best in a subset of individuals with 

low future time perspective. Behavioral activation is a recent treatment for patients with 

depression that relies on behavior modification to improve outcomes (Cuijpers, Van Straten, & 

Warmerdam, 2007). Outcomes for behavioral activation can outperform cognitive behavioral 

therapy and perform on-par with pharmacotherapy (DeRubeis et al., 2008), but more work is 

needed to understand cognitive behavior therapies’ mechanism of action. Additionally, relatively 

scant research has explored what might be more beneficial, reduction in negative behaviors or 

engagement in positive behaviors.  

These findings and interpretations are not without limitations. For example, participants 

might be less willing to enter negative health behaviors than positive health behaviors. While 

negative health behavior reduction might also be beneficial in reducing depressive 
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symptomatology, 44.3% of this sample did not report engaging in any negative health behaviors 

in the 8 days surveyed. The complete lack of self-reported negative health behaviors prevented 

any analysis of this potential moderator. Furthermore, the absence of positive or negative health 

behaviors could be the presence of the opposite (e.g., buckling your seatbelt is a positive health 

behavior), but this scenario was not considered in the current model. While eight days of 

ecological momentary data collection can serve as a snapshot of health behaviors, the chosen 

interval may have been too short to truly encapsulate the behaviors assessed. Additionally, finer-

grain measurement of health behaviors, especially negative health behaviors, might lead to better 

understanding of their interaction with positive future time perspective. For example, CDC fruit 

and vegetable consumption guidelines suggest differences based on gender, but these 

recommendations were averaged in the present study to make response selection more 

straightforward for participants, as previously reported (Moore & Thompson, 2015). Vitamin use 

can also be surveyed more intensively, with recent trends observing a decrease in multivitamin 

use and a concomitant increase in specific supplements or single vitamin formulations (Kantor, 

Rehm, Du, White, & Giovannucci, 2016). This recent trend suggests that assessing the use of 

single vitamins or supplements might serve as a better proxy of “health” behaviors. Study timing 

might also contribute to health behavior engagement. For example, the recruitment period began 

in December. While sunscreen is always advised, it is plausible that these participants might not 

have applied sunscreen regularly, although they may have expressed other positive health 

behaviors. Additionally, sunscreen self-report data have been compared to urinary 

benzophenone-3, a sunscreen use bi-product, and results suggest self-reported sunscreen is an 

accurate measure (Zamoiski, Cahoon, Freedman, & Linet, 2015). Considering these limitations, 

a broader range of health behaviors could characterize the health in a more granular fashion and 
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include other non-surveyed health behaviors such as exercise (intensity and frequency) or sleep 

behaviors. 

The threshold for a clinical depression diagnosis (> 15 on the CES-D; Lewinsohn et al., 

1997) was met for 29.3% of the sample, but there were no diagnoses provided by a trained 

clinician. Thus, our discussion is limited to self-reported symptoms. It is also possible that 

socioeconomic status serves as a covariate in this analysis, but this was unmeasured in the 

current database. Future research could include more information on socioeconomic status and 

scarcity, a shared concept which might affect future planning and behavior engagement (Epstein 

et al., 2014). Scarcity can shift temporal horizons to the urgent, immediate time frame, further 

emphasizing the importance of including this variable in future projects (Epstein et al., 2014; 

Jabs & Devine, 2006). Sample considerations might include improving the gender and 

race/ethnicity distribution to better represent the general population.  A lack of diversity in the 

sample limits the ability to test sub-group differences in a way that might benefit precision 

medical interventions. Lastly, this data is cross-sectional, limiting interpretation of causation. 

That is, time perspective and depressive symptomatology were measured contemporaneously, 

thus it is difficult to discern directionality. This research does encourage future, longitudinal 

investigations utilizing multiple time points to better understand the relation between time 

perspective and depression.  

Given that health outcomes are strongly influenced by lifestyle factors (Khera et al., 

2016), more research can be done to understand the role they play in depression, the leading 

mental health disease burden (Kessler et al., 2009; Whiteford et al., 2013). Our findings suggest 

that the effect of positive future time perspective on overall depressive symptomatology is 

moderated by past 8-day positive health behavior endorsement. Based on these findings, 
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experimental conditions or treatment targeting the highly malleable positive health behaviors, as 

well as increasing the future temporal perspective could improve depression treatment outcomes.  
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Figure 1. Study design flowchart 
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Figure 2. Participant retention flowchart 

 

  

Consented 
n = 174 

Missing: 
Age 

 
Incomplete: 

Time Perspective 
CES-D 

Health Behavior’s 
> 65 year’s old 

Incomplete data (# excluded) 
n = 68 

Complete data used for analysis 
n = 106 
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Table 1 

Independent samples t-test comparing individuals with complete data (included in the moderation 
analysis and those excluded from moderation analysis due to missingness 
 

 
Missing Data 

(n = 68)  
Complete data 

(n = 106)   
Variable Name (Missing data sample size) Mean SD  Mean SD t-test p-value 

Age (n =54) 43.30 18.65  35.21 12.67 2.868 .005 
Gender (n =55) 1.73 .45  1.75 .50 -.225 .823 

Positive Future Time Perspective (n =52) 3.87 .89  3.87 .85 -.005 .996 
CES-D Total Score (n =41) 14.22 12.60  13.82 11.29 .186 .853 

Positive Health Behaviors (n =67) .35 .28  .35 .25 .019 .985 
Negative Health Behaviors (n =67) .14 .22   .13 .18 .461 .645 

Mean comparison between missing data and complete data show significant differences on age but, not 
other key variables. Mean age difference might be explained by > 65 being excluded from current 
analyses.  
N.B. Gender: Male = 1; Female = 2 
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Table 2 
 
Principal Component Analysis for Health Behaviors 
 

 

 

 

 

 

 

 

 
 
 

Exploratory and confirmatory principal component analyses (PCA) were conducted with the full 
sample of 174 participants using an oblique rotation (promax). An exploratory PCA verified the 
sampling adequacy with a Kaiser-Meyer-Olkin = .666 (Field, 2013). Extracted factors accounted 
for 65.15% of total variance. Component 1, (31.51% variance accounted for), vegetable, fruit, 
vitamin, and water consumption. Component 2, (19.64% variance accounted for), seatbelt and 
tobacco use. Component 3, (13.99% variance accounted for), alcohol and sunscreen use, 
although both of these variables also loaded in Component 2 and 1 respectively. For structure 
matrix, please see Table 2. Based on the exploratory results and cross-loading of alcohol and 
sunscreen use, a 2-factor confirmatory PCA was conducted. These factors accounted for 51.16% 
of the variance. Component 1, which accounted for 31.51% of the variance, consisted of positive 
health behaviors (i.e. vegetable, fruit, vitamin, water consumption, and sunscreen use). 
Component 2 accounted for an additional 19.64% of the variance and consisted of negative 
health behaviors (i.e. tobacco, alcohol. and seatbelt use). 
 

 

 

 

 

 

Structure Matrix 

 

Component 

1 2 3 
Vegetables .887 .029 .031 

Fruit .806 .142 .138 
Water .785 -.190 .012 

Vitamins .555 .007 .252 
Seat Belt .050 .822 -.081 
Tobacco -.028 .789 .397 
Alcohol -.075 .302 .781 

Sunscreen .337 -.142 .720 
Rotation Method: Promax with Kaiser Normalization. 
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Table 3 

Pearson and Spearman Correlations Among Demographic, Time Perspective, Depression, and Health Behavior Variables 

 

  

 Variables 1 2a 3 4 5 6 
1. Age       

2. Gendera -.200*      
3. Positive Future Time Perspective -.449** .212*     

4. CES-D Total Score .137 .018 -.539**    
5. Negative Health Behaviors .169 -.121 -.183 .189   

6. Positive Health Behaviors .112 .053 .104 -.252** -.178   
 Note. Gender: 1 = Male, 2 = Female 
a Spearman's correlation reported 
CES-D Total Score = Center for Epidemiological Studies Depression Scale, 20-item depressive 
symptomatology severity 
* p < .05       
** p < .01       
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Figure 3. Mediation of the path between positive future time perspective’s and depressive symptomatology by positive health 
behaviors. 
 

 

 

 

 

 

 

 

 

b = -6.89 (1.39), p < .001 

Positive Health Behaviors 

CES-D 
Total Score 
(Follow up) 

Positive Future Time Perspective  
(Baseline) 
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Figure 4. Moderation of the path between positive future time perspective’s and depressive symptomatology by positive health 
behaviors.  

b = -6.40 (1.35), p < .001 

b = -10.36 (3.30), p < .01 
Positive Health Behaviors 

CES-D 
Total Score 
(Follow up) 

Positive Future Time Perspective  
(Baseline) 

b = 7.17 (3.56), p < .05 Positive Future Time Perspective  
x  

Positive Health Behaviors 
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Figure 5. Moderated Regression Interpolation Table. Less positive health behavior engagement was associated with reduced positive 
future time perspective. As time perspective increased, depressive symptomatology decreased in the low positive health behavior 
endorsement group. More positive health behavior engagement was associated with lower initial depressive symptomatology and a 
significant change with increased positive future time perspective.  
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Appendix A 

  

 
 
Time Attitude Scale (Mello & Worrell, 2007) assessed at baseline (day 0). 
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Health behaviors response choices assessed at time point 3 (~7p) for all 8 study days. 
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Centre for Epidemiologic Studies Depression Scale (CES-D) assessed at baseline (day 0).
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Appendix B 

Research Question 2: 

How does gender and/or age effect the relations among future time perspective, specific 

health behaviors and depression?  

Hypothesis 2: 

Older individuals with more open future time perspective will endorse more positive 

health behaviors which will be associated with reduced overall depressive symptoms 

(Kooij & Van De Voorde, 2011; Webster & Ma, 2013). 
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Figure 1. The overall model was significant F(3,102) = 14.14, p < .001, R2 = 33.3% whereby future time perspective significantly 
predicted CES-D total score (p < .001). Positive health behaviors (p = .014) exerted a direct effect, but was not a significant mediator. 
Negative health behaviors (p = .498) did not exert a direct effect and was not a significant mediator. Additionally, age and gender 
were not moderators of the positive future time perspective to health behavior association.   

Age 

Positive Health Behaviors 

CES-D 
Total Score 

Direct Effect c1 
b = -6.75 (1.51), p < .001 

b = .05 (.03), p = .130 b = -8.60 (3.42), p < .05 

b = -.001 (.002), p = .663 
b = .005 (.002), p = .044 

 

Positive Future Time Perspective  
(Baseline) 

b = -.02 (.03), p = .400 
 

b = 3.92 (5.76), p = .50 

Negative Health Behaviors b = -.04 (.06), p = .445 

b = .01 (.05), p = .763 
Gender 
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Figure 2. The overall model was significant F(3,102) = 4.37, p < .01, R2 = 14.1% whereby future time perspective significantly 
predicted CES-D Somatic symptoms (p < .05). Both positive health behaviors (p = .116) and negative health behaviors (p = .202) 
were not significant mediators. Additionally, age and gender were not moderators of the positive future time perspective to health 
behavior association.  

Age 

Positive Health Behaviors 

CES-D 
Somatic 

Direct Effect c1 
b = -1.34 (.62), p < .05 

b = .05 (.03), p = .130 b = -2.44 (1.54), p = .116 

b = -.001 (.002), p = .663 
b = .005 (.002), p = .044 

 

Positive Future Time Perspective  
(Baseline) 

b = -.02 (.03), p = .400 
 

b = 3.41 (2.66), p = .202 

Negative Health Behaviors b = -.04 (.06), p = .445 

b = .01 (.05), p = .763 
Gender 
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Table 1 
 
Pearson and Spearman Correlations Among Demographic, Time Perspective, Depression, and Health Behavior Variables. 
 

 

Variables 1 2a 3 4 5+ 6+ 7+ 8+ 9+ 10+ 11 12 
1. Age             

2. Gendera -.200*            

3. Race -.122 .023           

4. CES-D Total .137 .018 .135          

5. Past Positive+ -.338** -.053 -.098 -.420**         

6. Past Negative+ .256** .029 .063 .507** -.741**        

7. Present Positive+ -.311** .217* .004 -.643** .503** -.458**       

8. Present Negative+ .186 -.156 .003 .662** -.463** .514** -.843**      

9. Future Positive+ -.449** .212* -.143 -.539** .495** -.477** .665** -.644**     

10. Future Negative+ .317** -.100 .171 .602** -.523** .588** -.613** .648** -.814**    

11. Positive Health Behaviors .112 .053 -.030 -.252** -.046 -.045 .151 -.156 .104 -.152   

12. Negative Health Behaviors .169 -.121 .109 .189 -.252** .123 -.219* .117 -.183 .133 -.178  

Note. Gender: 1 = Male, 2 = Female 
a Spearman's correlation reported 
+ Adolescent Time Inventory – Time Perspective 
CES-D Total Score = Center for Epidemiological Studies Depression Scale, 20-item depressive symptomatology severity 
* p < .05 
** p < .01 
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Figure 3. Positive health behavior endorsement moderating the effect of positive future time perspective on somatic depressive 
symptomatology. 
 
 

 

 

 

 

 

 

 

 

Positive Health Behaviors 
CES-D 
Somatic 

(Follow up) 

Positive Future Time Perspective  
(Baseline) 

b = -3.24 (1.59), p < .05 

b = -1.31 (.57), p < .05 

b = 2.23 (1.95), p = .25 Positive Future Time Perspective  
x  

Positive Health Behaviors 
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Figure 4. Positive health behavior endorsement moderating the effect of positive future time perspective on depressed affect 
depressive symptomatology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Positive Health Behaviors 
CES-D 

Depressed Affect 
(Follow up) 

Positive Future Time Perspective  
(Baseline) 

b = -4.10 (1.42), p < .01 

b = -2.57 (.61), p < .001 

b = 2.75 (1.59), p = .09 Positive Future Time Perspective  
x  

Positive Health Behaviors 
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Figure 5. Positive health behavior endorsement moderating the effect of positive future time perspective on positive affect depressive 
symptomatology. 
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CES-D 

Positive Affect 
(Follow up) 

Positive Future Time Perspective  
(Baseline) 

b = -2.35 (1.10), p < .05 

b = -1.98 (.32), p < .001 

b = 1.49 (1.37), p = .28 Positive Future Time Perspective  
x  

Positive Health Behaviors 
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Figure 6. Positive health behavior endorsement moderating the effect of positive future time perspective on interpersonal depressive 
symptomatology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Positive Health Behaviors 
CES-D 

Interpersonal 
(Follow up) 
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(Baseline) 

b = -.67 (.52), p = .20 

b = -.55 (.22), p < .05 

b = .70 (.79), p = .38 Positive Future Time Perspective  
x  

Positive Health Behaviors 



www.manaraa.com

TIME PERSPECTIVE AND HEALTH   67 
 

 CES-D Total  CES-D Somatic 
 b SE F R2  b SE F R2 
Indirect Effects          
 Positive Health Behaviors   2.17 .079    2.17 .079 
  Positive Future Time Perspective .046 .030    .046 .030   
  Age++ .005** .002    .005** .002   
  Gender++ -.043 .056    -.043 .056   
 Negative Health Behaviors   1.14 .065    1.14 .065 
  Positive Future Time Perspective -.022 .026    -.022 .026   
  Age++ -.001 .002    -.001 .002   
  Gender++ .014 .048    .014 .048   
Direct Effects          
 Positive Health Behaviors -8.597** 3.420    -2.435 1.536   
 Negative Health Behaviors 3.916 5.755    3.409 2.656   
 Positive Future Time Perspective -6.753** 1.507    -1.343** .617   
Overall Model (c1)   14.14** .333    4.37** .141 
** p < .05 
++  Interaction term 
 
Figure 1. The overall model for CES-D total was significant F(3,102) = 14.14, p < .001, R2 = 33.3% whereby future time 
perspective significantly predicted CES-D total score (p < .001). Positive health behaviors (p = .014) exerted a direct effect, but 
was not a significant mediator. Negative health behaviors (p = .498) did not exert a direct effect and was not a significant mediator. 
Additionally, age and gender were not moderators of the positive future time perspective to health behavior association. 
 
The overall model for CES-D somatic symptoms was significant F(3,102) = 4.37, p < .01, R2 = 14.1% whereby future time 
perspective significantly predicted CES-D somatic symptoms (p < .05). Both positive health behaviors (p = .116) and negative 
health behaviors (p = .202) were not significant mediators. Additionally, age and gender were not moderators of the positive future 
time perspective to health behavior association. 
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