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Abstract 24 

Background. Achievement motive is expected to prevent lack of 25 

self-efficacy and hope, which negatively impact rehabilitation support, 26 

health, and psychological well-being. It has been indicated that the factor 27 

structure of the Scale for Achievement Motive in Rehabilitation (SAMR), 28 

which was developed to evaluate the state of achievement motive in clients, 29 

is affected by gender, age, and type of disorder; however, the item responses 30 

for the SAMR have not been fully elucidated. 31 

Purpose. This study demonstrates the effects of achievement motive on 32 

self-efficacy, hopelessness, and economic poverty. The secondary purpose 33 

was to test the psychometric properties for the robustness of factor analysis 34 

and the item responses for the SAMR.  35 

Methods. A cross-sectional study was conducted to assess achievement 36 

motive, self-efficacy, hopelessness, and economic poverty in 581 37 

community-dwelling elderly people. Data from a self-administered 38 

questionnaire were analyzed for structural relationship, using a structural 39 
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equation modeling approach, multi-group confirmatory factor analysis, and 40 

multidimensional item response theory. 41 

Results. For structural relationship, the modified model indicated an 42 

adequate model fit level {Comparative Fit Index (CFI) = 0.914, Tucker Lewis 43 

Index (TLI) = 0.906, Root Mean Square Error of Approximation (RMSEA) = 44 

0.062, 90% Confidence Interval (CI) [0.058, 0.066]}, with significant effects 45 

among achievement motive, self-efficacy, and hopelessness; i.e., the direct 46 

and indirect effects of achievement motive on self-efficacy and hopelessness 47 

were accepted. For multi-group confirmatory factor analysis, the SAMR 48 

factor structure displayed strong measurement invariance across the group 49 

for gender, care level, and age. For multidimensional item response theory, 50 

the results showed enough item discrimination and difficulty intensity for 51 

each SAMR item. 52 

Discussion. This study suggests that achievement motive is important to 53 

prevent clients from missing and giving up their goals and to execute 54 

support in rehabilitation smoothly. In addition, we suggest that SAMR is a 55 
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structurally valid scale to measure two-factor structures across different 56 

groups, and the item characteristics and total score enable proper 57 

understanding of achievement motive. 58 

  59 
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Introduction 60 

Lack of self-efficacy and hope due to depression is widely believed to 61 

negatively impact health and psychological well-being (Bandura 2004; 62 

Everson et al. 1996). Self-efficacy refers to a person's belief in his or her 63 

capability to organize and execute actions that are required to deal with 64 

prospective situations. Lack of hope (i.e., hopelessness) is defined as negative 65 

expectancies about oneself and the future (Everson et al. 1996). Previous 66 

studies have suggested that lack of self-efficacy and hope have important 67 

relationships to various psychopathological and physical conditions, 68 

including suicide, depression, and mortality in patients with cancer or heart 69 

disease (Beck et al. 1985; Everson et al. 1996; Kangelaris et al. 2010; 70 

Whipple et al. 2009). In addition, economic poverty has negative effects on 71 

well-being and correlates with mental health and hopelessness (Kuruvilla & 72 

Jacob 2007; Lever et al. 2005). Furthermore, economic poverty causes 73 

suffering in one’s livelihood and leads to increased hopelessness. 74 

Clients with lack of self-efficacy and hope may be less 75 
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psychologically motivated to take the initiative and think positively during 76 

rehabilitation. Therefore, these are important factors that should be 77 

considered in rehabilitation support (Chemerinski et al. 2001; 78 

Robinson-Smith et al. 2000). 79 

In contrast, it is thought that motivation is important for 80 

rehabilitation, and achievement motive is a significant concept concerning 81 

the assessment and intervention of clients for their goals (Resnick et al. 82 

2002; Vanetzian 1997). Achievement motive is defined as “a recurrent need 83 

to improve one’s past performance” (McClelland 1987). Previous studies in 84 

rehabilitation have shown that achievement motive has a positive 85 

correlation with health-related quality of life (HRQOL), and achievement 86 

motive has been indicated to further develop HRQOL by promotion of social 87 

participation (Sano et al. 2015). In addition, achievement motive has been 88 

shown to have a positive impact on purpose in life and role expectation (Sano 89 

& Kyougoku 2016), and is expected to play an important role in 90 

community-based rehabilitation that focuses on ‘‘Activity’’ and 91 

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2459v1 | CC BY 4.0 Open Access | rec: 20 Sep 2016, publ: 20 Sep 2016



 8 

‘‘Participation,’’ according to the International Classification of Functioning, 92 

Disability, and Health framework (Tsuruta 2015). 93 

 Achievement motive has a theoretical relationship with self-efficacy 94 

(Miyamoto & Nasu 1995; Wigfield & Eccles 2000), and several studies have 95 

shown an actual correlation between achievement motive and self-efficacy 96 

(Pang et al. 2009; Robbins et al. 2004). Moreover, it has been proposed that 97 

achievement motive mediates moderate depression and hopelessness 98 

(Horino & Mori 1991; Mori & Horino 1997). However, although it is assumed 99 

that achievement motive has significant correlations with self-efficacy, 100 

hopelessness, and economic poverty, few studies have demonstrated this.  101 

 We developed a Scale for Achievement Motive in Rehabilitation 102 

(SAMR) in order to evaluate properly the state of achievement motive in 103 

clients (Sano et al. 2014). We highlighted the unique factor structure of 104 

achievement motive in rehabilitation, and defined achievement motive as 105 

the intention to achieve one’s goals while maintaining a standard of 106 

excellence. SAMR is a self-reported questionnaire and its two-factor 107 
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structure has been shown to have a good model fit in orthopedic patients and 108 

the elderly (Sano & Kyougoku 2015; Sano et al. 2014). However, the 109 

two-factor structure of SAMR in groups with different attributes remains to 110 

be established because achievement motive is affected by gender, age, and 111 

type of disorder (Sano & Kyougoku 2014; Sano et al. 2014). In addition, each 112 

SAMR item response appears to have distinct features as long as the 113 

questionnaire method has a characteristic, i.e., questionnaire items cannot 114 

evaluate the assumed concept homogenously and the rating propensity of the 115 

items is variable in intensity. Therefore, it is necessary to identify the 116 

robustness of the factor structure and SAMR item responses based on the 117 

two-factor structure. 118 

The purpose of this study was 1) to demonstrate the structural 119 

relationship of achievement motive on self-efficacy, hopelessness, and 120 

economic poverty for community-dwelling elderly people using rehabilitation 121 

services, and 2) to test the robustness of factor analysis and the item 122 

response based on the Multidimensional Item Response Theory (MIRT) for 123 
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SAMR. 124 

 125 

Methods 126 

Ethics statement 127 

This study was a cross-sectional design. It was conducted in 128 

accordance with the Declaration of Helsinki and was approved by the Ethics 129 

Committee of the Kibi International University (No. 13-34). In addition, we 130 

gained approval from the facility directors of the institutions that cooperated 131 

in this study. We explained to participants that they could freely decide 132 

whether to participate in the study and had the right to refuse to answer the 133 

questionnaire during the study. We completely protected the privacy of 134 

personal information. Furthermore, we obtained written informed consent 135 

from all participants. On completion of the questionnaire, the participants 136 

either placed the questionnaires in a box or handed them to the staff.  137 

 138 

Participants  139 
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The study subjects were comprised of community-dwelling elderly 140 

people who had participated in any rehabilitation services. Therefore, the 141 

study participants were either hospital outpatients or users of visiting care 142 

facilities (i.e., adult daycare or day-service centers). Subjects were excluded if 143 

they had been diagnosed with mental disorders, such as schizophrenia, 144 

dementia, etc., if they had clear decline in cognitive function, and if they 145 

were unable to read or write on the questionnaire.  146 

 147 

Questionnaires 148 

Demographic information. Demographic information obtained from all 149 

participants included gender, age, primary illness or disease, nursing care 150 

level (needing care: 1–5, needing support: 1–2, or nothing: 0), number of 151 

housemates, and subjective economic poverty. Subjective economic poverty 152 

ranged from 1 to 4, where 1 = “I am economically stable and I don’t have to 153 

worry,” and 4 = “I am poor and very nervous about my financial future” 154 

(Mizota et al. 2009). 155 
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 156 

Achievement motive (Sano & Kyougoku 2015; Sano et al. 2014)  157 

We selected the SAMR, which is comprised of 10 items, to evaluate the state 158 

of achievement motive of clients. The SAMR assumes a two-factor structure: 159 

1) self-mastery-derived (e.g., “I think that I can overcome any difficulties to 160 

achieve my goal”), and 2) means/process-oriented-derived (e.g., “I want to 161 

choose the rehabilitation that satisfies me most”). Each SAMR item is scored 162 

using a 7-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly 163 

agree). We calculated the total SAMR score and the subscale score for each 164 

factor. 165 

 166 

Self-efficacy (Sakano 1989)   167 

We selected the General Self-Efficacy Scale (GSES), which is comprised of 16 168 

items, to evaluate the subjects’ state of self-efficacy. The GSES assumes a 169 

three-factor model structure: 1) behavioral positivity (e.g., “I work on 170 

anything positively”), 2) anxiety for failure (e.g., “When I decide something, I 171 

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2459v1 | CC BY 4.0 Open Access | rec: 20 Sep 2016, publ: 20 Sep 2016



 13 

often become afraid that I may not get along well”), and 3) social position of 172 

capacity (e.g., “I have power that can contribute to the world”). Each GSES 173 

item has a 2-point Likert scale rating, “yes” (1) or “no” (0). We reverse-scored 174 

items 2, 4, 5, 7, 8, 11, 14, and 15, so that agreement with these items 175 

represented a low level of self-efficacy. We calculated the total GSES score 176 

and the subscale score for each factor depending on factor loadings. 177 

 178 

Hopelessness (Everson et al. 1996; Takegami 2011)   179 

We selected the Hopelessness Scale (HS), which is comprised of two items, to 180 

evaluate the clients’ state of hopelessness. The HS assumes a one-factor 181 

model structure: e.g., “The future seems to me to be hopeless, and I can't 182 

believe that things are changing for the better” We calculated the total HS 183 

score. 184 

 185 

Statistical methods 186 

Descriptive statistics and tests of normality were conducted using 187 
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SPSS Statistics 22 188 

(http://www-01.ibm.com/software/jp/analytics/spss/products/statistics/). Item 189 

validity was conducted using Exametrika Version 5.3 190 

(http://antlers.rd.dnc.ac.jp/~shojima/exmk/index.htm). Correlation between 191 

variables was conducted using HAD12 (http://norimune.net/had). Tests of 192 

structural validity, structural relationship, robustness of factor structure, 193 

and SAMR item responses were conducted using Mplus Version 7.2 194 

(http://www.statmodel.com).  195 

 196 

1) Descriptive statistics and tests of normality 197 

We first conducted simple descriptive statistics, including mean and 198 

standard deviation (SD), and calculated the Kolmogorov-Smirnov test, 199 

skewness, and kurtosis.  200 

 201 

2) Item validity and structural validity 202 

We calculated the mean information content (entropy) for SAMR, 203 
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GSES, and HS. In addition, we calculated the Polyserial Correlation 204 

Coefficient (PCC) for items of SAMR and HS, and the point Biserial 205 

Correlation Coefficient (BCC) for items of GSES, which had a 2-point Likert 206 

scale rating. Both correlation coefficient values of >0.2 represented standard 207 

item validity (Toyoda 2002). 208 

We analyzed the factor structure of SAMR, GSES, and HS by 209 

Confirmatory Factor Analysis (CFA) using a Structural Equation Modeling 210 

(SEM) approach (Muthén 1983) for participation in this study. The factor 211 

structure of each scale was examined using the same factor structure as 212 

previous studies. We used the Maximum Likelihood with Robust standard 213 

error (MLR) for SAMR and HS, and the modified weighted least squares 214 

method with missing data (WLSMV) for GSES. We referred to several fit 215 

indices: Comparative Fit Index (CFI), Tucker Lewis Index (TLI), and Root 216 

Mean Square Error of Approximation (RMSEA) with 90% Confidence 217 

Interval (CI). CFI and TLI values of >0.9 represented the best model fit. For 218 

RMSEA, values ≤0.05 indicated a close fit, those of ≤0.08 indicated a 219 
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reasonable fit, and those of ≥0.1 indicated a poor fit (MacCallum et al. 1996). 220 

 221 

3) Correlation between variables 222 

We calculated polychoric correlation, polyserial correlation, or 223 

spearman correlation for the subscale score and total score of SAMR, GSES, 224 

HS, and demographic information (facility, economic poverty). Values of >0.2 225 

and <0.4 indicated weak correlation, those of >0.4 and <0.7 indicated 226 

moderate correlation, and those of >0.7 and <0.9 indicated strong 227 

correlation. 228 

 229 

4) Structural relationship 230 

We tested our hypothesized model (Fig. 1) using Multiple Indicator 231 

MultIple Cause (MIMIC) using a SEM approach. We set up several 232 

hypotheses based on previous studies (Bandura 2004; Mori & Horino 1997; 233 

Sakano 1989): 1) achievement motive improves self-efficacy, moderate 234 

hopelessness, and economic poverty; 2) self-efficacy has effects on moderate 235 
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hopelessness and economic poverty; and 3) economic poverty promotes 236 

hopelessness. Furthermore, in order to examine deviation on the basis of 237 

different facilities (i.e., hospital or visiting care) as the covariate, the paths 238 

by which the facilities affect achievement motive, self-efficacy, hopelessness, 239 

and economic poverty were added.  240 

MIMIC is a model to verify a hypothesis in that some observational 241 

variables affect several latent variables and the latent variables affect 242 

different observational variables (Kosugi & Shimizu 2014). We used the 243 

WLSMV for our analysis and referred to several fit indices: CFI, TLI, 244 

RMSEA, and 90% CI. The standard of the best model fit was the same as 245 

that of structural validity. We also estimated the standardized path 246 

coefficients of direct effect and indirect effect, each with 95% CI. The 247 

adjusted R-square (R2) provides per latent variables or observation variables 248 

of the perceived path, indicating which percentage of variance in these 249 

variables is explained by the combination of the intercept and the slope. 250 

 251 
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5) Robustness of factor structure of SAMR 252 

Robustness of SAMR was tested using a latent class model based 253 

Multiple-Group Confirmatory Factor Analysis (MG-CFA) for gender, age, 254 

care level, and facility. We compared a four-model structure: 1) configural 255 

invariance, 2) weak measurement invariance, 3) strong measurement 256 

invariance, and 4) structural invariance (Kosugi & Shimizu 2014). 257 

Configural invariance implies that the number of latent variables and the 258 

pattern of loadings of latent variables on indicators are similar across the 259 

groups. Weak measurement invariance (also known as metric invariance) 260 

implies that the magnitude of the loadings is similar across the groups. 261 

Strong measurement invariance (also known as scalar invariance) implies 262 

that not only the item loadings but also the item intercepts are similar across 263 

the groups. Structural invariance implies that in addition to loadings and 264 

intercepts, the residual variances are similar across groups. We used the 265 

MLR for MG-CFA and three-fit indices to assess the model, including the 266 

Akaike’s Information Criterion (AIC), Bayesian Information Criterion (BIC), 267 
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and sample-size adjusted BIC. 268 

 269 

6) Multidimensional item responses of SAMR 270 

We performed an MIRT approach using maximum likelihood 271 

estimation to examine item discrimination and difficulty in intensity of each 272 

SAMR item. This study was the two-dimensional MIRT model based on 273 

self-mastery-derived and means/process-oriented-derived of SAMR. Item 274 

discrimination indicates the determination of how well items identify 275 

respondents at different levels of the latent trait, ranging between 0.5 and 276 

2.5 (Yang & Kao 2014). Item difficulty indicates how difficult it is to achieve 277 

a 0.5 probability of a correct response for a specific item given the 278 

respondent’s score on the latent variable, ranging between -4.0 and 4.0. A 279 

higher value means that the item is difficult to respond to, while a lower 280 

value means the reverse (Yang & Kao 2014). 281 

Moreover, we verified the Test Information Curve (TIC) as the 282 

graphical data. TIC is derived from the sum of the individual items’ 283 
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information curves and indicates the total test information.  284 

 285 

Results  286 

1) Participant characteristics 287 

We recruited a total of 617 participants from 22 facilities (7 288 

hospitals and 15 visiting care facilities). A total number of 581 participants 289 

answered the questionnaire (valid response rate: 94.2%) of whom 260 290 

(44.8%) were men and 321 (55.2%) were women, and the mean age was 76.4 291 

± 9.1 years. Details of the participant characteristics are described in Table 292 

1. 293 

 294 

2) Descriptive statistics and tests of normality 295 

Table 2 indicates descriptive statistics and tests of normality for the 296 

three scales (SAMR, GSES, and HS). In the tests of normality for each scale, 297 

the total score of SAMR was 0.000 (skewness = -0.69, kurtosis = 1.18), the 298 

total score of GSES was 0.000 (skewness = -0.03, kurtosis = -0.94), and the 299 
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total score of HS was 0.000 (skewness = -0.09, kurtosis = 0.57).  300 

 301 

3) Item validity and structural validity 302 

All items for SAMR, GSES, and HS were accepted, and the value 303 

satisfied the standards of PCC and BCC (Table 2). 304 

The CFA results of SAMR, GSES, and HS indicated values 305 

representing a good fit (Table 3). The fit indices for SAMR were CFI=0.947, 306 

TLI=0.929, RMSEA=0.057, and 90％  IC [0.044, 0.070], and the factor 307 

loadings were between 0.79 and 0.36 (all p-values <0.001). The fit indices for 308 

GSES were CFI=0.918, TLI=0.903, RMSEA=0.073, and 90％ IC [0.066，309 

0.081], and the factor loadings were between 0.87 and 0.56 (all p-values 310 

<0.001). The fit indices for HS were CFI=1.000, TLI=1.000, RMSEA=0.000, 311 

and 90％IC [0.000，0.000], and the factor loadings were 0.74 for factor 312 

loadings of both items (all p-values <0.001).  313 

 314 

4) Correlation between variables 315 
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There were significant correlations between the variables of SAMR, 316 

GSES, and HS (Table 4). SAMR (total scale score and subscale scores) was 317 

accepted as a positive correlation between total scale score or subscale scores 318 

of behavioral positivity and social position of capacity of the GSES, and 319 

negative correlation between the economic poverty subscale score (i.e., 320 

anxiety for failure) of the GSES and total scale score of the HS.  321 

 322 

5) Structural relationship 323 

The result of SEM approach based on the hypothesized model 324 

(Figure 1) indicated an adequate fit level: CFI = 0.918, TLI = 0.909, RMSEA 325 

= 0.061, and 90% CI [0.057, 0.065], while this model’s standardized path 326 

coefficients exceeded 1.0 (the path from achievement motive to self-mastery: 327 

1.20) and was suspected to involve model misspecification (Figure 2). To 328 

revise the model by equality constraints, we restricted the standardized path 329 

coefficients (achievement motive affects the two factors of SAMR) to 1. As a 330 

result, the modified model fit indicated an adequate fit level: CFI = 0.914, 331 
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TLI = 0.906, RMSEA = 0.062, and 90% CI [0.058, 0.066], and did not have 332 

any standardized path coefficients exceeding 1.0 (Figure 3).  333 

In this modified model, achievement motive had structural 334 

relationships with self-efficacy (standardized direct effect = 0.48, 95% CI 335 

[0.40, 0.56], p = 0.000) and hopelessness (standardized direct effect = -0.12, 336 

95% CI [-0.23, -0.02], p = 0.022). Moreover, self-efficacy had structural 337 

relationships with hopelessness (standardized direct effect = -0.26, 95% CI 338 

[-0.39, -0.13], p = 0.000) and economic poverty (standardized direct effect = 339 

-0.32, 95% CI [-0.41, -0.23], p = 0.000). In addition, the covariate (different 340 

facilities) had a significant structural relationship only with economic 341 

poverty (standardized direct effect = -0.10, 95% CI [-0.19, -0.02], p = 0.019), 342 

while the covariance did not have significant structural relationships with 343 

achievement motive, self-efficacy, and hopelessness. 344 

In addition, achievement motive had significant effects on 345 

hopelessness (standardized indirect effect = -0.12, 95% CI [-0.19, -0.06], p = 346 

0.000) and economic poverty (standardized indirect effect = -0.16, 95% CI 347 
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[-0.22, -0.11], p = 0.000) via self-efficacy. Moreover, self-efficacy had a 348 

significant effect on hopelessness (standardized indirect effect = -0.04, 95% 349 

CI [-0.08, -0.01], p = 0.000) via economic poverty. 350 

 351 

6) Robustness of factor structure of SAMR 352 

The results of MG-CFA for gender and care level indicated that all 353 

fit indices of weak measurement invariance and strong measurement 354 

invariance were a good fit, and MG-CFA for age indicated that BIC of weak 355 

measurement invariance and strong measurement invariance was the lowest 356 

value (Table 5). However, MG-CFA for facilities indicated that all fit indices 357 

of configural invariance were a good fit. In summary, the factor structure of 358 

SAMR displayed strong measurement invariance for gender, care level, and 359 

age. 360 

 361 

7) Multidimensional item responses of SAMR 362 

 Table 6 shows the results of item discrimination and difficulty in 363 
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intensity of each SAMR item. All values were within the expected ranges, i.e., 364 

between 0.68 and 1.58 in item discrimination and between -3.58 and 1.53 in 365 

item difficulty. Therefore, we decided not to exclude any SAMR items and to 366 

understand achievement motive properly. 367 

 The TIC of total scale score and self-mastery-derived displayed an 368 

almost similar curve form (Figure 4-6). Furthermore, the peak of these 369 

curves held a state of achievement motive from very weak to slightly strong. 370 

 371 

Discussion 372 

This study showed the structural relationship of achievement 373 

motive on self-efficacy, hopelessness, and economic poverty based on the 374 

modified model (Figure 3). We suggested that achievement motive is 375 

important to alleviate negative elements and execute support in 376 

rehabilitation smoothly. The scales of SAMR, GSES, and HS had item 377 

validity and structural validity in this study, and these statistical data were 378 

analyzed properly without a large distortion (Table 2-3). 379 
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In the structural relationship, the modified model indicated an 380 

adequate fit level and no standardized path coefficients exceeded 1.0, i.e., the 381 

estimator of the modified model was appropriated. The results demonstrated 382 

that achievement motive had significant effects on self-efficacy and 383 

hopelessness; furthermore, achievement motive had significant indirect 384 

effects on hopelessness and economic poverty via self-efficacy. This suggests 385 

that intention to achieve a goal makes elderly people feel that their own 386 

abilities and intelligence are enhanced, and realize the conviction of their 387 

own behavior and expectation for goals in the future through challenge and 388 

benefits. Moreover, self-efficacy enhanced by achievement motive had 389 

negative effects on hopelessness and economic poverty, i.e., we expect that 390 

rehabilitation support based on establishing and pursuing client goals while 391 

maintaining a standard of excellence could promote confidence in client 392 

behavior and prevent clients from missing and relinquishing their goals. In 393 

terms of covariance, we need to be mindful of the predisposition of hospital 394 

outpatients to feel economic poverty; however, this is not the case with 395 
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achievement motive, self-efficacy, and hopelessness. 396 

Also, the psychometric properties of SAMR were checked through 397 

verification of MG-CFA and MIRT, and the robustness of factor analysis 398 

across different groups and the characteristics of items and total score were 399 

identified in order to understand achievement motive properly (Table 5-6). 400 

For the robustness of the factor structure of SAMR, the results 401 

based on MG-CFA indicated that SAMR could take on the conditions implied 402 

by similar latent variables, patterns of loading, item loadings, and the item 403 

intercepts across the group for gender, care level, and age. Therefore, for 404 

community-dwelling elderly people, we suggest that SAMR is a structurally 405 

valid scale to measure two-factor structure without consideration of 406 

difference in gender, care level, and age. 407 

The results of item response based on MIRT indicated that SAMR 408 

has sufficient items for discrimination and difficulty, i.e., the information of 409 

latent trait for each item has been sufficiently identified and the 410 

respondent’s score reflects the status without the measurement being too 411 
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high or too low. Moreover, the results of TIC of SAMR indicated that the 412 

amount of information for total scale score and subscale scores sufficiently 413 

identified clients as an overall characteristic of achievement motive (Figure 414 

4-6). However, it may be difficult to identify clients with higher achievement 415 

motive status. 416 

 417 

Limitations and future research direction 418 

This study has several limitations. First, the survey was 419 

cross-sectional research in non-random selection areas, and it would be 420 

desirable to accumulate large samples from many areas. Second, the survey 421 

was conducted with participants as hospital outpatients or users of visiting 422 

care facilities. Home-visit rehabilitation services would be expected in 423 

community-dwelling elderly people, and there is a growing importance for 424 

them.  425 

Future studies are expected to verify this intervention study and 426 

support the development of achievement motive as having positive effects on 427 
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self-efficacy and hopelessness in community-dwelling elderly people.  428 

 429 
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 530 

Figure 1. Hypothesized model. 531 

 532 

  533 
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 534 

Figure 2. Hypothesized model using SEM. 535 

Note. 536 

CFI = 0.918, TLI = 0.909, RMSEA = 0.061, 90％ IC [0.057, 0.065]. 537 

Standardized path coefficients of Hopelessness on the each items were 538 

restricted to 1. R2 of each scale items and the error terms are omitted to 539 

make the figure simple. The paths on underline are statistically significant 540 

at the 5% level. 541 

  542 
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 543 

Figure 3. Modified model using SEM. 544 

Note. 545 

CFI = 0.914, TLI = 0.906, RMSEA = 0.062, 90％ IC [0.058, 0.066]. 546 

Standardized path coefficients of achievement motive on two factors of 547 

SAMR and Hopelessness on the each items were restricted to 1. R2 of each 548 

scale items and the error terms are omitted to make the figure simple. The 549 

paths on underline are statistically significant at the 5% level.  550 
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 551 

Figure 4. Test Information Curve of SAMR total. 552 

Note. 553 

The horizontal axis represents latent trait, the vertical axis represents test 554 

information. 555 

 556 

  557 
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 558 

Figure 5. Test Information Curve of Self-mastery. 559 

  560 
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 561 

Figure 6. Test Information Curve of Means/Process. 562 

  563 
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Table 1. Participant characteristics 564 

  

n=581 ％ 

gender men 260 44.8% 

  women 321 55.2% 

age mean±SD 76.4±9.1 

 facility hospital 190 32.7% 

 

visiting care 391 67.3% 

disease orthopedic 302 52.0% 

 

neurological 169 29.1% 

 

heart 11 1.9% 

 

others 51 8.8% 

 

unknown 48 8.3% 

care level care 5 1 0.2% 

 

care 4 17 2.9% 

 

care 3 36 6.2% 

 

care 2 109 18.8% 

 

care 1 89 15.3% 

 

support 2 96 16.5% 

 

support 1 87 15.0% 

 

nothing 131 22.5% 

  unknown 15 2.6% 

housemate mean±SD 1.7±1.5  

economic poverty  1 121 20.8% 

 

2 363 62.5% 

 

3 86 14.8% 

 

4 9 1.5% 

  unknown 2 0.3% 

Note.  565 

It represents answer number and percentage for each heading, it represents 566 
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mean and Standard Deviation (SD) in case of age and housemate. 567 

 568 

  569 
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Table 2. Descriptive statistics and Items validity 570 

    Mean SD Skewnes Kurtosis Normality Entropy PCC 

SAMR (Scale for Achievement Motive in Rehabilitation) 
 

   

 

Item1 5.13 1.32 -0.77 0.88 0.00	 	 2.33 0.71 

 

Item2 5.18 1.33 -0.77 0.83 0.00	 	 2.31 0.66 

 

Item3 5.21 1.37 -0.63 0.27 0.00	 	 2.37 0.74 

 

Item4 4.87 1.34 -0.48 0.28 0.00	 	 2.40 0.80 

 

Item5 5.34 1.28 -0.61 0.34 0.00	 	 2.28 0.79 

 

Item6 4.85 1.36 -0.41 0.22 0.00	 	 2.39 0.75 

 

Item7 5.75 1.28 -1.24 2.01 0.00	 	 2.12 0.73 

 

Item8 5.52 1.30 -0.85 0.66 0.00	 	 2.25 0.62 

 

Item9 5.77 1.31 -1.14 1.06 0.00	 	 2.15 0.72 

 

Item10 4.70 1.71 -0.44 -0.54 0.00	 	 2.65 0.60 

 

Self-mastery 30.53 6.24 -0.62 1.12 0.00	 	 

  

 

Means/process-oriented 21.78 4.13 -0.78 1.08 0.00	 	 

  

 

Total scale score 52.31 9.32 -0.69 1.18 0.00	 	 

  GSES (General Self-Efficacy 

Scale) 
      

      

 

Item1 0.80 0.40 -1.54 0.38 0.00	 	 0.73 0.57 

 

Item2 0.69 0.46 -0.80 -1.36 0.00	 	 0.90 0.53 

 

Item3 0.23 0.42 1.31 -0.30 0.00	 	 0.77 0.62 

 

Item4 0.81 0.40 -1.55 0.40 0.00	 	 0.72 0.55 

 

Item5 0.43 0.50 0.28 -1.93 0.00	 	 0.98 0.63 

 

Item6 0.59 0.49 -0.37 -1.87 0.00	 	 0.98 0.67 

 

Item7 0.56 0.50 -0.26 -1.94 0.00	 	 0.99 0.75 

 

Item8 0.58 0.49 -0.33 -1.90 0.00	 	 0.98 0.72 

 

Item9 0.31 0.46 0.83 -1.31 0.00	 	 0.89 0.58 

 

Item10 0.57 0.50 -0.28 -1.93 0.00	 	 0.99 0.65 

 

Item11 0.69 0.46 -0.84 -1.29 0.00	 	 0.89 0.67 

 

Item12 0.32 0.47 0.78 -1.39 0.00	 	 0.90 0.65 

 

Item13 0.52 0.50 -0.09 -2.00 0.00	 	 1.00 0.70 
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Item14 0.57 0.50 -0.29 -1.92 0.00	 	 0.99 0.69 

 

Item15 0.54 0.50 -0.16 -1.98 0.00	 	 1.00 0.74 

 

Item16 0.33 0.47 0.74 -1.45 0.00	 	 0.91 0.64 

 

Behavioral positivity 0.29 0.64 -0.29 -0.01 0.00	 	 

  

 

Anxiety for failure 0.84 0.81 0.64 -0.76 0.00	 	 

  

 

Social position of 

capacity 
0.90 1.13 1.43 1.28 0.00	 	 

    Total scale score 8.50 4.08 -0.03 -0.94 0.00	 	     

HS (Hopelessness Scale) 
    

   

 

Item1 2.94 0.96 -0.08 0.22 0.00	 	 1.88 0.89 

 

Item2 2.92 0.97 -0.06 0.21 0.00	 	 1.88 0.88 

  Total scale score 5.85 1.70 -0.09 0.57 0.00	 	     

Note. 571 

PCC represents Polyserial Correlation Coefficient for items of SAMR and HS, 572 

however it represents point Biserial Correlation Coefficient (BCC) for items 573 

of GSES.  574 

  575 
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Table 3. Confirmatory Factor Analysis for SAMR, GSES, and HS 576 

    Standardized path coefficients  

SAMR 

 

  

 

Self-Mastery Item1 0.67  

  

Item2 0.64  

  

Item3 0.75  

  

Item4 0.76  

  

Item5 0.79  

  

 

Item6 0.72  

 

Means/Process Item7 0.74  

  

Item8 0.61  

  

Item9 0.73  

 

  Item10 0.36  

  Fit index: CFI=0.947, TLI=0.929, RMSEA=0.057, 90％IC[0.044, 0.070] 

   

Correlation coefficient 

  Factor correlation Mastery, Means 0.77 

GSES 

 

  

 

Positivity Item1 0.57  

  

Item5 0.66  

  

Item6 0.68  

  

Item8 0.74  

  

Item10 0.66  

  

Item13 0.74  

  

Item15 0.77  

  Anxiety Item2 0.59  

  

Item4 0.56  

  

Item7 0.87  

  

Item11 0.75  

    Item14 0.79  

 

Social position Item3 0.80  

  

Item9 0.73  
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Item12 0.82  

    Item16 0.77  

  Fit index: CFI=0.918, TLI=0.903, RMSEA=0.073，90％IC[0.066，0.081] 

   

Correlation coefficient 

 

Factor correlation Positivity, Anxiety 0.80  

  

Positivity, Social position 0.66  

  

Anxiety, Social position 0.48  

HS Item1 0.74  

  

Item2 0.74  

  Fit index: CFI=1.000, TLI=1.000, RMSEA=0.000, 90％IC[0.000，0.000] 

Note. 577 

It represents factor loadings (standardized path coefficients) for each item, 578 

and factor correlation among factors of each scale. 579 

  580 
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Table 4. Correlation between variables 581 

  Facility Poverty Positivity Anxiety 
Social 

position 
GSES total HS total 

Mastery -.073 
 

-.170 ** .263 ** -.178 ** .307 ** .383 ** -.231 ** 

Means .040 
 

-.056 
 

.118 ** -.043 
 

.247 ** .218 ** -.093 * 

SAMR total -.029 
 

-.138 ** .244 ** -.154 ** .318 ** .366 ** -.197 ** 

Positivity .053 
 

-.151 ** － 

 

－ 

 

－ 

 

－ 

 

-.171 ** 

Anxiety .103 + .220 ** － 

 

－ 

 

－ 

 

－ 

 

.259 ** 

Social 

position 
.359 ** -.094 * 

－ 

 

－ 

 

－ 

 

－ 

 

-.005 
 

GSES total .014 
 

-.302 ** － 

 

－ 

 

－ 

 

－ 

 

-.282 ** 

HS total .071   .203 ** －   － 

 

－ 

 

－   －   

Notes.  582 

Mastery, Self-mastery-derived; Means, Means/process-oriented-derived; 583 

Positivity, Behavioral positivity; Anxiety, Anxiety for failure; Social position, 584 

Social position of capacity. 585 

The values calculated by spearman correlation are on double line, the values 586 

calculated by polyserial correlation are on underline, and other values are 587 

calculated by polychoric correlation. 588 

p+ < .10, p* < .05, p** < .01. 589 

  590 
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Table 5. Robustness of factor structure of SAMR based on 591 

MG-CFA. 592 

  Model AIC BIC Adjusted BIC 

Gender (men, women) 

   

 

Configural invariance 17285.66 17643.57 17383.26 

 

Weak measurement invariance 17274.92 17589.18 17360.61 

 

Strong measurement invariance 17274.92 17589.18 17360.61 

 

Structural invariance 17362.06 17637.04 17437.04 

Age (over 77 years, under 76 years)     

 

Configural invariance 17233.03 17590.94 17330.62 

 

Weak measurement invariance 17256.55 17570.81 17342.24 

 

Strong measurement invariance 17256.55 17570.81 17342.24 

  Structural invariance 17346.86 17621.84 17421.84 

Care level (care, support, nothing) 

 

Configural invariance 17258.82 17662.31 17367.08 

 

Weak measurement invariance 17245.62 17562.34 17330.60 

 

Strong measurement invariance 17245.62 17562.34 17330.60 

  Structural invariance undefined undefined undefined 

Facility (hospital, visiting care) 

   

 

Configural invariance 17164.33 17522.24 17261.92 

 

Weak measurement invariance 17216.41 17530.67 17302.10 

 

Strong measurement invariance 17216.41 17530.67 17302.10 

  Structural invariance 17303.76 17578.74 17378.74 

Note. 593 

The numbers in bold type represents the lowest value; the adopted models 594 

are on underline. 595 

  596 
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Table 6. Item response of SAMR based on MIRT 597 

  α β1 β2 β3 β4 β5 β6 

Mastery   

      

 

Item1 1.04  -2.92  -2.42  -1.82  -0.88  0.31  1.42  

 

Item2 1.03  -3.00  -2.48  -1.78  -1.00  0.32  1.26  

 

Item3 1.33  -2.89  -2.21  -1.60  -0.72  0.20  1.02  

 

Item4 1.39  -2.59  -2.07  -1.36  -0.42  0.53  1.51  

 

Item5 1.58  -3.08  -2.37  -1.68  -0.87  0.11  0.91  

 

Item6 1.28  -2.70  -2.04  -1.45  -0.44  0.62  1.43  

Means               

 

Item7 1.48  -2.67  -2.48  -2.13  -1.29  -0.40  0.46  

 

Item8 0.96  -3.58  -2.94  -2.13  -1.27  -0.23  0.86  

 

Item9 1.53  -3.07  -2.28  -1.87  -1.19  -0.47  0.39  

  Item10 0.68  -2.89  -2.16  -1.45  -0.39  0.60  1.53  

Factor correlation Correlation coefficient       

  Mastery, Means 0.77           

Note. 598 

α  = Item discrimination parameter, β  = Item difficulty parameter. 599 

Abbreviations are similar to Table 4. 600 

 601 

 602 
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