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Abstract

The purpose of the present research was to develop questionnaires to assess outcome expectancy 

for resistance training (RT), behavioral expectation in the context of perceived barriers to 

RT, and self-regulation strategies for RT among young-old adults (50–69 years). Measurement 

development included (a) item generation through elicitation interviews (N = 14) and open-ended 

questionnaires (N = 56), (b) expert feedback on a preliminary draft of the questionnaires (N = 

4), and (c) a quantitative longitudinal study for item-reduction and psychometric analyses (N = 

94). Elicitation procedures, expert feedback, and item reduction yielded four questionnaires with 

a total of 33 items. Positive outcome expectancy (α = .809), negative outcome expectancy (α = 

.729), behavioral expectation (α = .925), and self-regulation (α = .761) had—with one exception

—moderate bivariate associations with two different indicators of self-reported RT behavior at 

one-month follow-up (r = .298 to .506). The present research provides preliminary support for 

newly developed questionnaires to facilitate understanding of the psychosocial determinants of RT 

among young-old adults.
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Resistance training (RT) has many health benefits, particularly for middle-aged and older 

adults. Research has shown that RT interventions can positively affect the aging process, 

including benefits to muscular strength, bone health, and body composition (for reviews see 

Chodzko-Zajko et al., 2009; Liu & Latham, 2009; Peterson, Rhea, Sen, & Gordon, 2010). 

Several randomized control trials (RCTs) and systematic reviews suggest that RT may also 

play a role in the prevention and management of chronic diseases, including type 2 diabetes 

(for a review see Irvine & Taylor, 2009), cardiovascular disease (Cornelissen & Smart, 

2013), osteoporosis (for a review see Bonaiuti et al., 2002), chronic renal failure (Castaneda 

et al., 2001), congestive heart failure (for a review see Spruit et al., 2009), arthritis (Farr et 

al., 2010), and breast cancer (Schmitz et al., 2010). National health organizations, including 

the American College of Sports Medicine and American Diabetes Association recommend 

that older and diabetic individuals engage in RT with exercises targeting all major muscle 

groups two to three times per week with a minimum of one set of 8–12 repetitions per 

exercise (American Diabetes Association, 2006; Chodzko-Zajko et al., 2009). However, 

according to a survey conducted in 2009, only 27% of Americans aged 45–64 years and 

25% of those aged ≥ 65 years engage in RT at least two days per week, and only 5% in those 

age groups reported training all seven major muscle groups (Loustalot, Carlson, Kruger, 

Buchner, & Fulton, 2013). Given the health benefits of RT and the low prevalence rates, 

empirically-based interventions are needed to increase rates of RT among middle-aged and 

older adults.

To effectively promote RT among middle-aged to older adults, it is critical that we 

understand the determinants of RT initiation and maintenance. Several theories of health-

related behavior (Ajzen, 1991; Bandura, 1986; Rogers, 1983; Strecher, DeVellis, Becker, 

& Rosenstock, 1986) are consistent with a broad social cognitive framework (SCF) (cf., 

Williams & Marcus, 2013) in which behavior is posited to be a function of potential 

behavior-outcome contingencies, perceived capability to overcome environmental barriers, 

and use of effective self-regulatory strategies (Bandura, 1986). The SCF has been useful 

for understanding and predicting aerobic exercise in older adults (Gretebeck et al., 2007; 

White, Wojcicki, & McAuley, 2012) and thus might also be useful for understanding RT 

in this population. Indeed, the few studies that have examined psychosocial determinants of 

RT have shown that beliefs about behavior-outcome contingencies, perceived capability to 

overcome potential barriers, and self-regulatory strategies (i.e., goals or intentions to RT) 

were associated with future RT behavior among college students and older adults (Bryan 

& Rocheleau, 2002; Dean, Farrell, Kelley, Taylor, & Rhodes, 2007; Jette et al., 1998; 

Plotnikoff, Courneya, Trinh, Karunamuni, & Sigal, 2008).

However, in previous research on the psychosocial determinants of RT behavior, the 

questionnaires used to assess outcome expectancies, potential barriers, and self-regulation 

strategies were originally developed for research on aerobic exercise rather than RT or 

were not specific to the target population in which they were used. While there is likely 
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to be overlap in the broad psychosocial concepts (i.e., expected outcomes, barriers, and 

self-regulation strategies) that act as determinants for both aerobic and resistance exercise, 

as well as overlap in some of the specific outcomes (e.g., better health), barriers (e.g., 

lack of time), and strategies (e.g., planning and goal-setting), there may be some important 

contexts and beliefs that are specific to RT (Winett, Williams, & Davy, 2009). For example, 

performance of RT tends to be time (2–3/week) and place (health club) specific in contrast 

to many types of aerobic training. RT requires a high degree of effort at the end of a 

set of repetitions to provide signaling for acute responses (e.g., muscle protein synthesis) 

and chronic adaptations (e.g., muscle hypertrophy)—simply ‘going through the motions’ 

provides minimal benefits (Phillips & Winett, 2010). Thus, some of the salient expected 

outcomes, perceived barriers, and self-regulation strategies that serve as determinants of RT 

behavior are likely to be unique for resistance versus aerobic exercise and for middle-aged 

and older versus younger adults, and therefore must be ascertained through elicitation 

research in the target population (Ajzen, 1991; Bandura, 1986).

The Present Study

The purpose of the present investigation was to develop questionnaires to assess (a) outcome 

expectancy for RT, (b) behavioral expectation in the context of perceived barriers to RT, and 

(c) self-regulation strategies for RT among young-old adults (i.e., 50–69 years of age). The 

questionnaires were developed and are currently being used to assess potential mediators of 

the effects of a SCF-based RT promotion intervention among sedentary prediabetic adults. 

Our decision to develop a questionnaire for behavioral expectation rather than perceived 

capability (i.e., self-efficacy) was based on prior research indicating that ratings of perceived 

capability often serve as a proxy for behavioral expectation (for empirical reviews and 

conceptual analyses see French, 2013; Kirsch, 1995; Williams, 2010). The age range was 

chosen because of the particularly low rates of RT among adults ≥ 50 years of age (Loustalot 

et al., 2013) coupled with the potential for behavioral interventions to prevent progression 

to overt diabetes among young-old adults who fit prediabetes criteria (Knowler, et al., 2002; 

Nathan et al., 2007). Although individuals 70 years and older also would benefit from 

regular RT, they were excluded as psychosocial barriers to RT may differ for adults > 70 

years of age (relative to the age range of 50–69 years) because of differences in employment 

status, financial resources, and health status.

Questionnaire development was guided by the SCF and included (a) item generation through 

elicitation interviews and open-ended questionnaires, (b) expert feedback on a preliminary 

draft of the questionnaires, and (c) a quantitative longitudinal study for item-reduction 

and psychometric analyses. To examine the predictive validity of our newly-developed 

questionnaires, we assessed self-reported RT behavior concurrent with the psychosocial 

questionnaires and at one-month follow-up. We also examined associations among the 

newly-developed questionnaires (e.g., outcome expectancy, behavioral expectation, and self-

regulation) to ensure that associations were in expected directions (e.g., negative association 

between negative outcome expectancy and behavioral expectation).
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Methods

Item Generation

We used two methods to generate questionnaire items. First, we conducted 14 elicitation 

interviews among eight women and six men, ages 50–67, who reported RT at least 

twice per week for the past two years. Half of the interviews were conducted among 

members of a YMCA in the greater Providence, RI area and the other half were conducted 

among members of a health club in Blacksburg, VA. Second, we distributed open-ended 

questionnaires to 56 Rhode Island YMCA attendees (47 females), ages 50–69 (mean = 61.9, 

SD = 6.0) who engaged in RT regularly (n = 40), sometimes (n = 10), or not at all (n = 6). 

Interviewees and questionnaire respondents were asked to discuss or list (respectively): (a) 

benefits of RT, (b) barriers to RT, (c) negative outcomes of RT, and (d) strategies used to 

help them complete RT on a regular basis. Participants were paid $25 for interviews or $10 

for completing the questionnaire.

Expert Feedback

In a preliminary draft of the closed-ended questionnaires, all nonredundant benefits, 

barriers, negative outcomes, and strategies generated in the interviews and open-ended 

questionnaires were included as items. Four experts in RT or behavioral science theory 

provided feedback on the questionnaires regarding face validity, ease of understanding 

of the instructions, wording of specific items, and additions to our item pool; however, 

no participant-generated items were eliminated from the questionnaires at this stage. The 

resulting three questionnaires were used in the quantitative longitudinal study.

Quantitative Longitudinal Study

The goals of the quantitative longitudinal study were to (a) reduce the number of items on 

each questionnaire, (b) determine the internal consistency of each questionnaire, and (d) 

establish preliminary predictive validity.

Participants

Participants were 94 YMCA attendees ages 50–69 from one of five YMCAs in the greater 

Providence, RI area. Participants from the item-generation studies were ineligible.

Measures

The outcome expectancy and value, behavioral expectation, and self-regulation 

questionnaires were derived from the item generation and expert feedback methods 

described above.

Outcome Expectancy.—Participants rated their agreement and perceived importance of 

54 positive (e.g., helps me feel stronger) and 30 negative (e.g., makes me feel bored) 

outcomes of regular RT on a seven-point scale with anchors at 1 (completely disagree; not at 

all important), 4 (neither agree nor disagree; somewhat important), and 7 (completely agree; 

extremely important).
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Behavioral Expectation.—Participants rated their likelihood (0–100%) of engaging in 

RT in the context of 12 potential barriers (e.g., when you are tired).

Self-regulation.—Participants indicated how frequently they used each of 52 RT self-

regulation strategies (e.g., pack ahead of time for the gym) on a seven-point scale with 

anchors at 1 (never use), 4 (use about half the time), and 7 (always use).

Resistance Training Behavior.—Participants completed three items assessing RT 

frequency (days/week) and, if relevant, duration of RT (minutes/session) and pace of RT 

(minutes between sets) in the past month. In addition, an RT timeline-follow-back (TLFB) 

calendar assessed self-reported participation in RT (yes/no) for each of the previous 30 days.

Procedures

Participants were recruited and completed the baseline questionnaire packet in the lobby 

of the YMCA. Only participants who reported RT ≥ 1 day/week in the past month were 

instructed to complete the self-regulation questionnaire, as these items were not applicable 

to participants who did not engage in regular RT. Research staff reviewed questionnaires 

at the time of completion and asked participants to complete any missing responses, 

thus successfully avoiding any missing data. Participants who completed the baseline 

questionnaire were mailed a follow-up questionnaire one month later assessing RT behavior. 

Participants were paid $10 each for completing the baseline and follow-up questionnaires. 

All study procedures were approved by the local institutional review boards.

Analyses

Item Reduction.—We computed cross-sectional bivariate correlation coefficients for 

baseline responses to each item on the outcome expectancy, self-regulation, and behavioral 

expectation questionnaires with four indicators of baseline RT: (a) days/week of RT in 

the past month; (b) days/week weighted by duration of RT; (c) days/week weighted by 

duration and pace of RT; and (d) number of days of RT (out of 30) on the TLFB. 

Correlations involving outcome expectancy were computed in two ways: (a) weighted 

through multiplicative combination with corresponding outcome value items (Ajzen & 

Fishbein, 2008) and (b) unweighted.

Scoring and Internal Consistency.—Internal consistency coefficients were computed 

for each questionnaire, with Cronbach’s α > .7 considered adequate.

Predictive Validity.—Bivariate cross-sectional and longitudinal correlation coefficients 

were computed to test hypothesized associations among the newly formulated scale scores 

for positive and negative outcome expectancy, behavioral expectation, and self-regulation, 

with RT behavior. Cohen’s (1992) effect-size descriptors for correlation coefficients were 

used as guidelines to estimate small (r = .1), moderate (r = .3), and large (r = .5) associations 

among the variables. We examined only bivariate associations among the variables without 

employing hierarchical regression or controlling for baseline values of RT (Weinstein, 

2007), as our goal was to establish the reliability and validity of the new questionnaires 
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rather than to test the predictive power of the underlying theoretical constructs. Analyses 

were conducted using SPSS 19.0 (IBM, Chicago, IL).

Results

Preliminary Analyses

Participants were 65% female with a mean age of 60.6 years (SD = 6.1). At baseline, 

participants reported a mean of 2.3 (SD = 1.6) days of RT per week on the questionnaire 

and 9.6 (SD = 6.8) days of RT over the past month on the TLFB calendar, with 79% 

reporting RT ≥ 1 day/week in the past month. Completion rate for the one-month follow-up 

questionnaire packet was 83%. Sex, age, and RT behavior for the follow-up subsample did 

not differ from the overall sample (p > .05).

Item Reduction

Of the four indicators of RT behavior, only two—days/week of RT in the past month and 

number of days of RT (out of 30) on the TLFB—were used for item reduction and in 

subsequent analyses, as weighting of RT frequency by RT duration and pace did not improve 

item-level bivariate correlations. Likewise, bivariate associations with RT behavior were 

stronger for unweighted versus weighted (by outcome value) outcome expectancy items; 

thus, only the results for the unweighted outcome expectancy items were used for item 

reduction.

Twenty-one of the 84 outcome expectancy items (10 positive and 6 negative; Table 1), all 12 

behavioral expectation items (Table 2), and 5 of 52 self-regulation items (Table 3) met the 

item retention criterion (i.e., r ≥ .2 and r ≥ .175 for the two RT behavior indicators) and were 

thus retained.

Internal Consistency

Internal consistency was adequate among the retained items for positive outcome expectancy 

(α = .809), negative outcome expectancy (α = .729), behavioral expectation (α = .925), and 

self-regulation (α = .761).

Predictive Validity

Bivariate associations among the outcome expectancy, behavioral expectation, and self-

regulation scale scores, and RT behavior are reported in Table 4. Because the data were 

nonnormally distributed, we used Spearman’s Rho to compute correlation coefficients. 

Positive and negative outcome expectancy scores had moderate longitudinal associations 

with both indicators of follow-up RT behavior (unweighted by outcome value: r = .326 

to .460; weighted by outcome value: r = .276 to .443), with the exception of a small-

in-magnitude association between the negative outcome expectancy score and the TLFB 

indicator of RT behavior (unweighted by outcome value: r = −.178; weighted by outcome 

value: r = −.140). Outcome expectancy scores that were weighted by outcome value were 

generally similar, but in no cases superior, to the unweighted scores, and thus are not 

shown in Table 4. The behavioral expectation and self-regulation scores had moderate 

longitudinal associations with the two indicators of follow-up RT behavior (r = .298 to 
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.506). Cross-sectional associations among outcome expectancy, behavioral expectation, and 

self-regulation scores were small to moderate in magnitude (r = .189 to .426) and in the 

expected direction.

Discussion

The goal of this research was to develop questionnaires to assess outcome expectancy, 

behavioral expectation, and self-regulation strategies for RT among young-old adults. 

We generated items for the questionnaires through interview and questionnaire elicitation 

procedures among the target population. We then conducted a quantitative longitudinal study 

with an independent sample of young-old adults among whom approximately 79% were 

engaging in RT at baseline. Findings for each questionnaire are discussed in more detail 

below.

Positive and Negative Outcome Expectancies

Elicitation interviews and questionnaires led to a total of 84 nonredundant outcome 

expectancy items. Of these 84 items, 16 showed a cross-sectional association with indicators 

of RT. Weighting of outcome expectancy items by outcome value did not improve their 

associations with criterion variables, despite our heeding of the warnings of Ajzen and 

Fishbein (2008) regarding scaling and multiplicative combination procedures. Nonetheless, 

unless additional assessments create undue participant burden, we recommend retaining 

the outcome value items for theoretical fidelity (Ajzen & Fishbein, 2008) and to allow 

for further comparison of the predictive power of weighted versus unweighted outcome 

expectancy scores.

A majority of the 16 outcome expectancy items that survived the item reduction procedure 

referred to affective or non-health-related outcomes. The predictive capacity of non-health-

related outcome expectancy items is consistent with a recent study in which affective 

outcome expectancies were superior to health-related outcome expectancies in predicting 

aerobic exercise among older adults (Gellert, Ziegelmann, & Schwarzer, 2012). Moreover, 

the inclusion of affect-related and negative outcome expectancy items in the final scale is 

in line with recommendations to include such components when operationalizing outcome 

expectancy (Williams, Anderson, & Winett, 2005). Associations between positive outcome 

expectancy scale scores and both indicators of follow-up RT behavior were of moderate 

magnitude; however, the association between negative outcome expectancy and one of the 

two RT indicators was of small magnitude (r = −.178). The reason for the latter finding is 

unclear and suggests that the predictive ability of the negative outcome expectancy scale 

may not be as robust.

Behavioral Expectation

Twelve nonredundant barriers to RT were identified in elicitation procedures. These barriers 

were included in items assessing behavioral expectation for performing RT in the face of 

each barrier. All 12 items showed a cross-sectional association with one or both indicators 

of RT. Together the 12 items yielded an internally consistent scale, which showed moderate 

associations with RT behavior.
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Our decision to create a questionnaire for behavioral expectation in the face of potential 

barriers instead of a more traditional assessment of self-regulatory self-efficacy (i.e., 

perceived capability) was based on the findings that what people say they ‘can [or cannot] 

do’ is a proxy for what they expect they will do (French, 2013; Kirsch, 1995; Williams, 

2010). However, carefully designed experimental research is needed to further elucidate the 

conceptual and empirical overlap between ratings of perceived capability (i.e., self-efficacy) 

and behavioral expectation.

Self-regulation

Only five of the 52 self-regulation items identified in the elicitation procedures showed 

cross-sectional associations with one or both indicators of RT behavior. These five items 

yielded an internally consistent scale, which showed moderate associations with RT 

behavior, consistent with research on self-regulation and aerobic exercise among older adults 

(Umstattd, Wilcox, Saunders, Watkins, & Dowda, 2008).

Implications for Intervention

In addition to using the new questionnaires to understand RT behavior, the questionnaires 

can also be used to develop intervention approaches for RT. Individual variability on item-

level scores can serve as the basis for individual tailoring of behavioral interventions, 

similar to successful intervention approaches for promotion of aerobic exercise (Williams et 

al., 2011; Winett, Anderson, Wojcik, Winett, & Bowden, 2007). For example, individuals 

who report low expectation for engaging in RT in the face of instrumental barriers may 

be given specific strategies to overcome those barriers. Likewise, those who fear negative 

physical outcomes of RT may be provided with alterations in their RT program to reduce the 

likelihood of such negative outcomes.

Limitations

Our questionnaire development methods had some limitations that must be addressed 

in future research. First, the item reduction and predictive validity analyses were based 

on data from the same participant sample. Future research, with an independent sample 

of middle-aged and older adults, would help to confirm the predictive validity of the 

newly developed questionnaires. Second, although participants from the target population 

provided the content for our questionnaire items, such participants were not consulted 

(in addition to the RT and behavioral science experts) for the formatting and wording 

of our questionnaire items. This is a potential limitation as participants from the target 

population may have provided additional input on use of terminology and perceptions 

of questionnaire items. Third, our relatively small sample size in the quantitative study 

precluded factor analysis. Although internal consistencies were adequate for all three 

questionnaires, future research is needed among a larger sample of middle-aged and older 

adults to investigate the factor structure of each scale. Fourth, because there was no RT 

behavior-change intervention delivered in the current study, it was not possible to adequately 

assess the new questionnaires’ sensitivity to change. Future intervention research will be 

needed to determine whether the newly developed questionnaires are sensitive to changes 

in the measured constructs. Fifth, the newly-formulated questionnaires total 33 items, which 

could be burdensome for participants. Finally, we did not directly assess racial-ethnic or 
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socioeconomic status because of feedback from YMCA staff that this might discourage 

completion of the questionnaires. Nonetheless, the YMCA facilities from which we drew 

our participant samples serve predominantly non-Hispanic Caucasian and relatively affluent 

clientele. Thus, the new questionnaires must be validated in more diverse participant 

populations, with each questionnaire tested for invariance across characteristics such as age, 

sex, and diseases status.

Conclusions

The present research led to the development and preliminary validation of psychosocial 

questionnaires for outcome expectancy, behavioral expectation, and self-regulation strategies 

for RT among young-old adults. These questionnaires can be used to better understand the 

psychosocial determinants of RT and to design tailored RT promotion interventions. Future 

research is needed to examine the questionnaires’ sensitivity to change in the context of RT 

interventions, as well as reliability and validity among larger and more diverse participant 

samples.

Acknowledgments

The project described in this manuscript is supported by a grant from the National Institute of Diabetes and 
Digestive and Kidney Diseases (R01 DK82383 to B.M.D. and R.A.W.). We would like to thank Fred Holloway for 
research assistance, and Kristi Graves, Jennie Hill, Liza Rovniak, and Jamie Zoellner for providing expert feedback 
on early drafts of our questionnaires.

References

Ajzen I (1991). The theory of planned behavior. Organizational Behavior and Human Decision 
Processes, 50, 179–211. doi:10.1016/0749-5978(91)90020-T

Ajzen I, & Fishbein M (2008). Scaling and testing multiplicative combinations in the expectancy-
value model of attitudes. Journal of Applied Social Psychology, 38, 2222–2247. doi:10.1111/
j.1559-1816.2008.00389.x

American Diabetes Association. (2006). Standards of medical care in diabetes–2006. Diabetes Care, 
29, S4–42. [PubMed: 16373931] 

Bandura A (1986). Social foundations of thought and action: A social cognitive theory. Englewood 
Cliffs, NJ: Prentice-Hall.

Bonaiuti D, Shea B, Iovine R, Negrini S, Robinson V, Kemper HC, … Cranney A (2002). Exercise for 
preventing and treating osteoporosis in postmenopausal women. Cochrane Database of Systematic 
Reviews, CD000333.

Bryan AD, & Rocheleau CA (2002). Predicting aerobic versus resistance exercise using the theory 
of planned behavior. American Journal of Health Behavior, 26, 83–94. doi:10.5993/AJHB.26.2.1 
[PubMed: 11926678] 

Castaneda C, Gordon PL, Uhlin KL, Levey AS, Kehayias JJ, Dwyer JT, … Singh MF (2001). 
Resistance training to counteract the catabolism of a low-protein diet in patients with chronic 
renal insufficiency. A randomized controlled trial. Annals of Internal Medicine, 135, 965–976. 
doi:10.7326/0003-4819-135-11-200112040-00008 [PubMed: 11730397] 

Chodzko-Zajko WJ, Proctor DN, Fiatarone Singh MA, Minson CT, Nigg CR, Salem GJ, & Skinner 
JS (2009). American College of Sports Medicine position stand. Exercise and physical activity 
for older adults. Medicine and Science in Sports and Exercise, 41, 1510–1530. doi:10.1249/
MSS.0b013e3181a0c95c [PubMed: 19516148] 

Cohen J (1992). A power primer. Psychological Bulletin, 112, 155–159. 
doi:10.1037/0033-2909.112.1.155 [PubMed: 19565683] 

Williams et al. Page 9

J Aging Phys Act. Author manuscript; available in PMC 2023 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cornelissen VA, & Smart NA (2013). Exercise training for blood pressure: A systematic review and 
meta-analysis. Journal of the American Heart Association, 2, e004473. [PubMed: 23525435] 

Dean RN, Farrell JM, Kelley ML, Taylor MJ, & Rhodes RE (2007). Testing the efficacy of the theory 
of planned behavior to explain strength training in older adults. Journal of Aging and Physical 
Activity, 15, 1–12. [PubMed: 17387225] 

Farr JN, Going SB, McKnight PE, Kasle S, Cussler EC, & Cornett M (2010). Progressive resistance 
training improves overall physical activity levels in patients with early osteoarthritis of the knee: A 
randomized controlled trial. Physical Therapy, 90, 356–366. doi:10.2522/ptj.20090041 [PubMed: 
20056719] 

French DP (2013). The role of self-efficacy in changing health-related behaviour: cause, effect or 
spurious association? British Journal of Health Psychology, 18, 237–243. doi:10.1111/bjhp.12038 
[PubMed: 23480427] 

Gellert P, Ziegelmann JP, & Schwarzer R (2012). Affective and health-related outcome 
expectancies for physical activity in older adults. Psychology & Health, 27, 816–828. 
doi:10.1080/08870446.2011.607236 [PubMed: 21867397] 

Gretebeck KA, Black DR, Blue CL, Glickman LT, Huston SA, & Gretebeck RJ (2007). Physical 
activity and function in older adults: Theory of planned behavior. American Journal of Health 
Behavior, 31, 203–214. doi:10.5993/AJHB.31.2.9 [PubMed: 17269910] 

Irvine C, & Taylor NF (2009). Progressive resistance exercise improves glycaemic control in people 
with type 2 diabetes mellitus: A systematic review. The Australian Journal of Physiotherapy, 55(4), 
237–246. doi:10.1016/S0004-9514(09)70003-0 [PubMed: 19929766] 

Jette AM, Rooks D, Lachman M, Lin TH, Levenson C, Heislein D, … Harris BA (1998). Home-based 
resistance training: Predictors of participation and adherence. The Gerontologist, 38, 412–421. 
doi:10.1093/geront/38.4.412 [PubMed: 9726128] 

Kirsch I (1995). Self-efficacy and outcome expectancy: A concluding commentary. In Maddux JE 
(Ed.), Self-efficacy, adaptation, and adjustment: Theory, research, and application (pp. 341–345). 
New York: Plenum.

Knowler WC, Barett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker EA … Diabetes 
Prevention Program Research Group. (2002). Reduction in the incidence of type 2 diabetes 
with lifestyle intervention or metformin. The New England Journal of Medicine, 346, 393–403. 
doi:10.1056/NEJMoa012512 [PubMed: 11832527] 

Liu CJ, & Latham NK (2009). Progressive resistance strength training for improving physical function 
in older adults. Cochrane Database of Systematic Reviews, CD002759.

Loustalot F, Carlson SA, Kruger J, Buchner DM, & Fulton JE (2013). Muscle-strengthening activities 
and participation among adults in the United States. Research Quarterly for Exercise and Sport, 
84, 30–38. doi:10.1080/02701367.2013.762289 [PubMed: 23611006] 

Nathan DM, Davidson MB, DeFronzo RA, Heine RJ, Henry RR, Pratley R, & Zinman B (2007). 
Impaired fasting glucose and impaired glucose tolerance: Implications for care. Diabetes Care, 30, 
753–759. doi:10.2337/dc07-9920 [PubMed: 17327355] 

Peterson MD, Rhea MR, Sen A, & Gordon PM (2010). Resistance exercise for muscular 
strength in older adults: A meta-analysis. Ageing Research Reviews, 9, 226–237. doi:10.1016/
j.arr.2010.03.004 [PubMed: 20385254] 

Phillips SM, & Winett RA (2010). Uncomplicated resistance training and health-related outcomes: 
evidence for a public health mandate. Current Sports Medicine Reports, 9, 208–213. doi:10.1249/
JSR.0b013e3181e7da73 [PubMed: 20622538] 

Plotnikoff RC, Courneya KS, Trinh L, Karunamuni N, & Sigal RJ (2008). Aerobic physical activity 
and resistance training: an application of the theory of planned behavior among adults with type 
2 diabetes in a random, national sample of Canadians. The International Journal of Behavioral 
Nutrition and Physical Activity, 5, 61. doi:10.1186/1479-5868-5-61 [PubMed: 19055725] 

Rogers RW (1983). Cognitive and physiological processes in fear appeals and attitude change: 
A revised theory of protection motivation. In Cacioppo JT & Petty RE (Eds.), Social 
psychophysiology: A sourcebook (pp. 153–176). New York: Guilford.

Schmitz KH, Ahmed RL, Troxel AB, Cheville A, Lewis-Grant L, Smith R, … Chittams J (2010). 
Weight lifting for women at risk for breast cancer-related lymphedema: A randomized trial. 

Williams et al. Page 10

J Aging Phys Act. Author manuscript; available in PMC 2023 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Journal of the American Medical Association, 304, 2699–2705. doi:10.1001/jama.2010.1837 
[PubMed: 21148134] 

Spruit MA, Eterman RM, Hellwig VA, Janssen PP, Wouters EF, & Uszko-Lencer NH (2009). Effects 
of moderate-to-high intensity resistance training in patients with chronic heart failure. Heart 
(British Cardiac Society), 95, 1399–1408. doi:10.1136/hrt.2008.159582 [PubMed: 19342376] 

Strecher VJ, DeVellis BM, Becker MH, & Rosenstock IM (1986). The role of self-
efficacy in achieving health behavior change. Health Education Quarterly, 13(1), 73–92. 
doi:10.1177/109019818601300108 [PubMed: 3957687] 

Umstattd MR, Wilcox S, Saunders R, Watkins K, & Dowda M (2008). Self-regulation and physical 
activity: the relationship in older adults. American Journal of Health Behavior, 32, 115–124. 
doi:10.5993/AJHB.32.2.1 [PubMed: 18052852] 

Weinstein ND (2007). Misleading tests of health behavior theories. Annals of Behavioral Medicine, 
33, 1–10. doi:10.1207/s15324796abm3301_1 [PubMed: 17291165] 

White SM, Wojcicki TR, & McAuley E (2012). Social cognitive influences on physical activity 
behavior in middle-aged and older adults. Journal of Gerontology Series B, Psychological and 
Social Sciences, 67B, 18–26. doi:10.1093/geronb/gbr064

Williams DM (2010). Outcome expectancy and self-efficacy: theoretical implications of 
an unresolved contradiction. Personality and Social Psychology Review, 14, 417–425. 
doi:10.1177/1088868310368802 [PubMed: 20505161] 

Williams DM, Anderson ES, & Winett RA (2005). A review of the outcome expectancy 
construct in physical activity research. Annals of Behavioral Medicine, 29, 70–79. doi:10.1207/
s15324796abm2901_10 [PubMed: 15677303] 

Williams DM, & Marcus BH (2013). Theoretical approaches to exercise promotion. In Acevedo EO 
(Ed.), The Oxford handbook of exercise psychology (pp. 241–251). New York: Oxford.

Williams DM, Papandonatos GD, Jennings EG, Napolitano MA, Lewis BA, Whiteley JA, … Marcus 
BH (2011). Does tailoring on additional theoretical constructs enhance the efficacy of a print-
based physical activity promotion intervention? Health Psychology, 30, 432–441. doi: 10.1037/
a0023084 [PubMed: 21574710] 

Winett RA, Anderson ES, Wojcik JR, Winett SG, & Bowden T (2007). Guide to health: Nutrition 
and physical activity outcomes of a group-randomized trial of an Internet-based intervention 
in churches. Annals of Behavioral Medicine, 33, 251–261. doi:10.1007/BF02879907 [PubMed: 
17600452] 

Winett RA, Williams DM, & Davy BM (2009). Initiating and maintaining resistance training in older 
adults: a social cognitive theory-based approach. British Journal of Sports Medicine, 43, 114–119. 
doi:10.1136/bjsm.2008.049361 [PubMed: 18628361] 

Williams et al. Page 11

J Aging Phys Act. Author manuscript; available in PMC 2023 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Williams et al. Page 12

Ta
b

le
 1

O
ut

co
m

e 
E

xp
ec

ta
nc

y:
 S

ca
le

 a
nd

 I
te

m
-l

ev
el

 C
ro

ss
-s

ec
tio

na
l C

or
re

la
tio

ns
 w

ith
 B

as
el

in
e 

R
es

is
ta

nc
e 

T
ra

in
in

g 
B

eh
av

io
r

C
or

re
la

ti
on

If
 I

 r
es

is
ta

nc
e 

tr
ai

n 
re

gu
la

rl
y 

(a
t 

le
as

t 
tw

ic
e 

pe
r 

w
ee

k 
fo

r 
th

e 
ne

xt
 t

hr
ee

 m
on

th
s)

 it
 w

ou
ld

…
R

T
 D

ay
s/

w
ee

k
R

T
 T

L
F

B
 D

ay
s/

m
on

th

O
ut

co
m

e 
ex

pe
ct

an
cy

: 
P

os
it

iv
e 

sc
al

e 
sc

or
e 

(α
 =

 .8
09

)
.4

61
**

*
.4

68
**

*

1.
 H

el
p 

m
e 

fe
el

 g
oo

d 
em

ot
io

na
lly

.2
18

.2
01

2.
 G

iv
e 

m
e 

a 
pu

rp
os

e 
fo

r 
m

y 
da

y
.3

53
**

.4
09

**
*

3.
 B

en
ef

it 
m

y 
ov

er
al

l a
tti

tu
de

 (
po

si
tiv

e 
at

tit
ud

e)
.3

82
**

*
.3

16
**

4.
 B

en
ef

it 
m

y 
m

en
ta

l h
ea

lth
.3

55
**

.3
45

**

5.
 M

ak
e 

m
e 

ha
pp

y 
to

 s
ee

 p
eo

pl
e 

I 
kn

ow
 w

hi
le

 I
 a

m
 r

es
is

ta
nc

e 
tr

ai
ni

ng
.3

42
**

.3
78

**
*

6.
 B

e 
en

jo
ya

bl
e 

w
hi

le
 I

 a
m

 r
es

is
ta

nc
e 

tr
ai

ni
ng

.2
61

.1
76

7.
 M

ak
e 

m
e 

ha
pp

y 
to

 ta
lk

 w
ith

 o
th

er
s 

w
hi

le
 I

 a
m

 r
es

is
ta

nc
e 

tr
ai

ni
ng

.2
67

*
.2

00

8.
 H

el
p 

m
e 

fe
el

 g
oo

d 
in

 g
en

er
al

.1
78

.2
04

9.
 B

en
ef

it 
m

y 
bl

oo
d 

pr
es

su
re

.2
13

*
.2

72
*

10
. B

en
ef

it 
m

y 
ch

ol
es

te
ro

l
.2

78
**

.2
38

*

O
ut

co
m

e 
ex

pe
ct

an
cy

: 
N

eg
at

iv
e 

sc
al

e 
sc

or
e 

(α
 =

 .7
29

)
−.

40
6*

**
−.

37
8*

**

11
. M

ak
e 

m
e 

fe
el

 b
or

ed
 w

hi
le

 I
 a

m
 r

es
is

ta
nc

e 
tr

ai
ni

ng
−

.2
38

*
−

.1
97

12
. M

ak
e 

m
e 

fe
el

 e
m

ba
rr

as
se

d 
w

hi
le

 I
 a

m
 r

es
is

ta
nc

e 
tr

ai
ni

ng
−

.2
75

**
−

.1
86

13
. M

ak
e 

m
e 

fe
el

 m
is

er
ab

le
 w

hi
le

 I
 a

m
 r

es
is

ta
nc

e 
tr

ai
ni

ng
−

.2
03

−
.1

79

14
. R

es
ul

t i
n 

un
w

an
te

d 
m

us
cl

e 
so

re
ne

ss
−

.2
21

*
−

.2
66

*

15
. R

es
ul

t i
n 

jo
in

t p
ai

n
−

.2
24

*
−

.2
37

*

16
. M

ak
e 

m
e 

sh
or

t o
f 

br
ea

th
e 

w
hi

le
 I

 a
m

 r
es

is
ta

nc
e 

tr
ai

ni
ng

−
.3

50
**

−
.3

06
**

N
ot

e.
 R

T
 =

 r
es

is
ta

nc
e 

tr
ai

ni
ng

; T
L

FB
 =

 ti
m

el
in

e-
fo

llo
w

-b
ac

k.

* p 
<

 .0
5;

**
p 

<
 .0

1;

**
* p 

<
 .0

01
.

J Aging Phys Act. Author manuscript; available in PMC 2023 January 04.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Williams et al. Page 13

Ta
b

le
 2

B
eh

av
io

ra
l E

xp
ec

ta
tio

n:
 S

ca
le

 a
nd

 I
te

m
-l

ev
el

 C
ro

ss
-s

ec
tio

na
l C

or
re

la
tio

ns
 w

ith
 B

as
el

in
e 

R
es

is
ta

nc
e 

T
ra

in
in

g 
B

eh
av

io
r

P
le

as
e 

ra
te

 h
ow

 li
ke

ly
 y

ou
 a

re
, o

n 
a 

sc
al

e 
of

 0
–1

00
%

, t
o 

re
si

st
an

ce
 t

ra
in

 in
 e

ac
h 

of
 t

he
 s

it
ua

ti
on

s 
lis

te
d 

be
lo

w
. P

le
as

e 
re

sp
on

d 
ab

ou
t 

yo
ur

 a
ct

ua
l 

lik
el

ih
oo

d 
of

 r
es

is
ta

nc
e 

tr
ai

ni
ng

, n
ot

 y
ou

r 
id

ea
l o

r 
de

si
re

d 
lik

el
ih

oo
d 

of
 r

es
is

ta
nc

e 
tr

ai
ni

ng
.

C
or

re
la

ti
on

R
T

 D
ay

s/
w

ee
k

R
T

 T
L

F
B

 D
ay

s/
m

on
th

B
eh

av
io

ra
l e

xp
ec

ta
ti

on
: 

Sc
al

e 
sc

or
e 

(α
 =

 .9
25

)
.5

30
**

*
.3

81
**

*

1.
 W

he
n 

yo
u 

ha
ve

 m
an

y 
ho

us
eh

ol
d 

ch
or

es
 to

 d
o

.3
83

**
*

.2
35

*

2.
 W

he
n 

th
e 

gy
m

 is
 c

ro
w

de
d

.4
72

**
*

.3
88

**
*

3.
 W

he
n 

yo
u 

ar
e 

bu
sy

 a
nd

 s
ho

rt
 o

f 
tim

e
.4

87
**

*
.3

82
**

4.
 W

he
n 

yo
u 

ha
ve

 m
an

y 
w

or
k/

vo
lu

nt
ee

r 
ob

lig
at

io
ns

.4
80

**
*

.3
74

**

5.
 W

he
n 

yo
u 

ar
e 

tr
av

el
in

g
.2

65
*

.2
75

*

6.
 W

he
n 

it 
is

 d
if

fi
cu

lt 
to

 f
it 

in
to

 y
ou

r 
sc

he
du

le
.4

45
**

*
.3

07
**

7.
 W

he
n 

yo
u 

ha
ve

 m
an

y 
fa

m
ily

 o
bl

ig
at

io
ns

.3
88

**
*

.2
07

8.
 W

he
n 

th
er

e 
ar

e 
m

or
e 

fu
n 

or
 m

or
e 

in
te

re
st

in
g 

th
in

gs
 to

 d
o

.3
93

**
*

.3
35

**

9.
 W

he
n 

yo
u 

ar
e 

tir
ed

.4
04

**
*

.3
15

**

10
. W

he
n 

yo
u 

fe
el

 d
is

co
ur

ag
ed

 a
bo

ut
 y

ou
r 

re
si

st
an

ce
 tr

ai
ni

ng
.4

21
**

*
.2

64
*

11
. W

he
n 

th
er

e 
is

 n
o 

po
si

tiv
e 

re
in

fo
rc

em
en

t f
or

 y
ou

r 
re

si
st

an
ce

 tr
ai

ni
ng

.2
42

*
.1

93

12
. W

he
n 

th
er

e 
is

 n
o 

on
e 

to
 r

es
is

ta
nc

e 
tr

ai
n 

w
ith

 y
ou

.3
62

**
*

.1
90

N
ot

e.
 R

T
 =

 r
es

is
ta

nc
e 

tr
ai

ni
ng

; T
L

FB
 =

 ti
m

el
in

e-
fo

llo
w

-b
ac

k.

* p 
<

 .0
5;

**
p 

<
 .0

1;

**
* p 

<
 .0

01
.

J Aging Phys Act. Author manuscript; available in PMC 2023 January 04.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Williams et al. Page 14

Ta
b

le
 3

Se
lf

-r
eg

ul
at

io
n:

 S
ca

le
 a

nd
 I

te
m

-l
ev

el
 C

ro
ss

-s
ec

tio
na

l C
or

re
la

tio
ns

 w
ith

 B
as

el
in

e 
R

es
is

ta
nc

e 
T

ra
in

in
g 

B
eh

av
io

r

C
or

re
la

ti
on

P
le

as
e 

ra
te

, o
n 

a 
sc

al
e 

of
 1

–7
, h

ow
 m

uc
h 

yo
u 

us
e 

ea
ch

 s
tr

at
eg

y 
to

 h
el

p 
yo

u 
st

ic
k 

to
 y

ou
r 

re
si

st
an

ce
 t

ra
in

in
g 

sc
he

du
le

.
R

T
 D

ay
s/

w
ee

k
R

T
 T

L
F

B
 D

ay
s/

m
on

th

Se
lf

-r
eg

ul
at

io
n:

 S
ca

le
 s

co
re

 (
α

 =
 .7

61
)

.5
54

**
*

.3
73

**

1.
 S

ch
ed

ul
e 

re
si

st
an

ce
 tr

ai
ni

ng
 in

to
 e

ac
h 

da
y

.3
19

**
.2

09

2.
 M

ak
e 

m
y 

re
si

st
an

ce
 tr

ai
ni

ng
 a

 p
ri

or
ity

.4
05

**
.1

75

3.
 T

ra
in

 o
n 

th
e 

sa
m

e 
da

ys
 e

ac
h 

w
ee

k
.3

98
**

.2
79

*

4.
 M

ak
e 

re
si

st
an

ce
 tr

ai
ni

ng
 a

 h
ab

it
.5

05
**

*
.3

78
*

5.
 P

ac
k 

ah
ea

d 
of

 ti
m

e 
fo

r 
th

e 
gy

m
.3

41
**

.1
91

N
ot

e.
 R

T
 =

 r
es

is
ta

nc
e 

tr
ai

ni
ng

; T
L

FB
 =

 ti
m

el
in

e-
fo

llo
w

-b
ac

k.

* p 
<

 .0
5;

**
p 

<
 .0

1;

**
* p 

<
 .0

01
.

J Aging Phys Act. Author manuscript; available in PMC 2023 January 04.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Williams et al. Page 15

Ta
b

le
 4

C
or

re
la

tio
ns

 (
Sp

ea
rm

an
’s

 R
ho

) 
A

m
on

g 
B

as
el

in
e 

O
ut

co
m

e 
E

xp
ec

ta
nc

y,
 B

eh
av

io
ra

l E
xp

ec
ta

tio
n,

 S
el

f-
re

gu
la

tio
n,

 a
nd

 R
es

is
ta

nc
e 

T
ra

in
in

g 
at

 F
ol

lo
w

-u
p

M
ea

n 
(S

D
)

1
2

3
4

1.
 O

ut
co

m
e 

ex
pe

ct
an

cy
: P

os
iti

ve
5.

4 
(1

.0
)

–

2.
 O

ut
co

m
e 

ex
pe

ct
an

cy
: N

eg
at

iv
e

2.
3 

(1
.1

)
−

.1
89

–

3.
 B

eh
av

io
ra

l e
xp

ec
ta

tio
n

53
.2

 (
22

.6
)

.3
62

**
*

−
.4

26
**

*
–

4.
 S

el
f-

re
gu

la
tio

n
5.

0 
(1

.3
)

.3
55

**
−

.3
44

**
.3

96
**

–

Fo
llo

w
-u

p 
R

T
 d

ay
s/

w
ee

k
2.

5 
(1

.5
)

.4
60

**
*

−
.3

26
**

.3
68

**
.5

06
**

*

Fo
llo

w
-u

p 
R

T
 T

L
FB

 d
ay

s/
m

on
th

10
.0

 (
6.

8)
.4

53
**

*
−

.1
78

.2
98

**
.3

97
**

N
ot

e.
 R

T
 =

 r
es

is
ta

nc
e 

tr
ai

ni
ng

; T
L

FB
 =

 ti
m

el
in

e-
fo

llo
w

-b
ac

k.

**
p 

<
 .0

1;

**
* p 

<
 .0

01
.

J Aging Phys Act. Author manuscript; available in PMC 2023 January 04.


	Abstract
	The Present Study
	Methods
	Item Generation
	Expert Feedback
	Quantitative Longitudinal Study
	Participants
	Measures
	Outcome Expectancy.
	Behavioral Expectation.
	Self-regulation.
	Resistance Training Behavior.

	Procedures
	Analyses
	Item Reduction.
	Scoring and Internal Consistency.
	Predictive Validity.


	Results
	Preliminary Analyses
	Item Reduction
	Internal Consistency
	Predictive Validity

	Discussion
	Positive and Negative Outcome Expectancies
	Behavioral Expectation
	Self-regulation
	Implications for Intervention
	Limitations
	Conclusions

	References
	Table 1
	Table 2
	Table 3
	Table 4

