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Psychometric adaptation and invariance of the Herth Hope Index to the general Spanish population
Abstract

Background/objective: The Herth Hope Index (IHH) is used to measure hope. Assessing the psychometric properties of IHH in Spanish population, exploring its structural validity, the different functionalities of the items and the invariability of this measure according to the gender and age of the population.  Method: In this study, cross-sectional research was conducted in several stages. Results: Descriptive, exploratory factorial and confirmatory. A new scale was obtained with  a structure of one factor. Goodness-of-fit indices were excellent (RMSEA). The internal consistency of the one dimension yielded high values.  Conslusions: A new scale was obtained with  the structure of one factor with 9 items. Goodness-of-fit indices were excellent. The internal consistency of the one dimension proved high values.  The configural invariance on gender and age shows that both men and women understand the new HHI items, revealing good levels of adjustment of the item and the invariance of the measure according to sex and age. 
Keywords: Herth Hope Index; Invariance; Validity; Reliability; Instrumental study.
Hope is a basic psychological aspect of human well-being (Duncan, Jaini, & Hellman, 2020). Pleeging et al., (2019) which makes a clear distinction among cognitive and emotional hope. Larsen et al. (2020) focused on  the cognitive notion of hope, In which the person can express his beliefs in relation to achieving his goals. A review of scientific articles and journals reveals that emotional hope is first discussed in Hertz's belief. (1992), If we want to explain her thought in general for a better understanding, we must refer to the general feeling of hopelessness or helplessness. and Between controlling thoughts and emotions, he focused more on controlling emotions. According to this author, emotional hope is a feeling that promotes positive actions, even if the adverse situation is unchangeable to .Chen and Chen (2008) saw this scale of hope) Hertz's hope scale (in a never-ending relationship with students’ emotional resilience. In the face of difficulties and obstacles, people's high hopes are quickly lost (Segerstrom, 2006; Sánchez-Teruel et al., 2020). Findings show that people who have positive emotions in achieving their goals have more hope and optimism and respond with less negative effects when they face with various problems and difficulties (Gallagher et al., 2020; Bredal et al., 2016). Gasper et al. (2020) suggested that hope and optimism can be considered as two indicators of a single dimension related to future orientation. Thus, these two constructions are similar but basically different, since hope is focused on the path with the motivation to achieve what goals desired, and optimism can be explained as follows: a positive attitude towards the future in general, expecting positive situations and results from the future and trying to interpret all events in a positive way (Ginevra et al., 2017). The two elements of hope are not independent, as shown by Larsen et al. (2020). The priority of Positive emotions (hope( and negative emotions (hopelessness) and their occurrence depends on the general condition of the person, and when someone can predict a solution to the problems he or she  faces or will face , positive emotions take precedence, and when a person finds it impossible to deal with the situation, negative emotions take precedence. There are not many scales that evaluate hope including interconnection with oneself and others.
The Herth Hope Index (HHI) from Herth (1992) consists of 12 separate questions, the scaling of the answer to this questionnaire is a four-point Likert scale,Which is classified from one to four or can be said from completely disagree to completely agree. Questions 3 and 6 are exceptions because their scores must be measured in reverse, which means that their scores have to be reversed. The original factorial structure of the HHI is 3 sub-dimensions that are temporality and future, positive disposition and expectation, and interconnectedness. The score of the questionnaire is from 12 to 48 (minimum 12 and maximum 48) This scale has been translated and adapted to general Norwegian population (Rustøen et al., 2018), Japanese version (Hirano et al., 2007), Spanish university students (Meseguer et al. 2013), Portuguese-speaking population with patients with chronic ilness (Sartore et al., 2010), Dutch version in patients with mental illness (van Gestel-Timmermans et al., 2010), Chinese version (Chan et al., 2012), Iranian elderly people (Yaghoobzadeh et al., 2019) and young Spanish people who made a suicide attempt (Sánchez-Teruel et al., 2020). All these versions have a different structure comparing to the original version. The structure of the version that is adapted to people who have attempted suicide includes two dimensions (Sánchez-Teruel, et al., 2020). Other adaptations result in a single factor, namely the Swedish version (Benzein & Berg, 2003), the German population with cancer (Geiser et al., 2015), This adaptation is also present in a group of Iranian heart patients (Soleimani et al., 2019), Norwegian adults with cancer problems (Rustøen et al., 2018) and Italian patients with cancer (Ripamonti et al., 2012). This indicates that there seem to be difficulties in the structure according to the population and adaptation sample. Moreover, there are no studies evaluating the psychometric properties of this scale in the general Spanish population, nor has its invariance been evaluated according to gender or age in this population. 
The main purpose of this study was to evaluate the psychometric properties of the IHH in the general population of the Spain., exploring its structural validity, as well as the differential functioning of the items and the invariability of this measure according to the gender and the age of the population. Furthermore, its inverse relationship with psychopathological states like  anxiety and depression and its positive relationship with protective factors such as dispositional optimism will be assessed.
Method

Participants
The total sample was 1780 people from the population. And among the answers, 36 invalid answers were discovered which were deleted Because they did not have one or more criteria for entering the research. After subtracting 36 samples from the total, we reach 1744, which is the number of valid answers. Which shows a quality of 98% response. Inclusion criteria include 4 items: a) at least 18 years old, b) the person in question must have nationality and legal residence in Spain, c) before entering the study, the person must read and accept the research information sheet, and d) fll in the questionnaire completely.
 The total age range of the participants(1,744 participants)  was between 18 and 73 years, of which 962 were female (55.16%) and the rest were male (M = 34.11; SD = 1.23). In order to analyze the data, we randomly divided the whole samples into subgroups for analysis, where n1 consisted of a total of 876 women and 435 men aged 18-72 years (M = 35.07; SD = 1.36), and n2 consisted of 868 people where there were 436 women and 432 men aged 18-73 years (M = 35.12; SD = 1.35). Table 1 shows the social and demographic data extracted from all samples.The samples were heterogeneous and representative of the entire Spanish population at the time of sampling (Centre for Sociological Studies-CIS, 2020). No significant statistical differences were found between the two subsamples by either gender or age.
Table 1. 

Explanation of social-demographic data of the sample
	
	N (%)
	n1(%)
	n2(%)
	Contrast
	η2

	Age
	
	
	
	
	

	   18-38
	526 (30.16)
	264(30.14)
	262(30.18)
	
	

	   39-59
	697 (39.97)
	350(39.95)
	347(39.98)
	1.48ns
	.71

	   60-73
	521 (29.87)
	262(29.91)
	259(29.84)
	
	

	Number of inhabitants place of residence
	
	
	
	
	

	  <5.000 
	307 (17.60)
	155(17.69)
	152(17.51)
	
	

	  5.000-24.999 
	403 (23.11)
	202(23.06)
	201(23.16)
	
	

	  25.000-49.999
	409 (23.46)
	206(23.52)
	203(23.39)
	3.12ns
	.83

	  50.000-100.000
	322 (18.46)
	162(18.49)
	160(18.43)
	
	

	  > 100.000 
	303 (17.37)
	151(17.24)
	152(17.51)
	
	

	Level of education completed
	
	
	
	
	

	   None
	486 (11.49)
	244(27.85)
	242(27.88)
	
	

	   Secondary education
	495 (22.41)
	248(28.31)
	247(28.46)
	1.22**
	.83

	   Bachelors degree / Vocational training
	514 (37.73)
	259(29.57)
	255(29.38)
	
	

	   Post-graduate qualification
	249 (28.36)
	125(14.27)
	124(14.28)
	
	

	Employment situation
	
	
	
	
	

	   Employed
	475 (27.24)
	238(27.17)
	237(27.30)
	
	

	   Self-employed
	403 (23.11)
	203(23.17)
	200(23.04)
	3.43ns
	.79

	   Retired
	457 (26.20)
	229(26.14)
	228(26.27)
	
	

	   Unemployed / FTRE/RF
	409 (23.45)
	206(23.52)
	203(23.39)
	
	

	Total
	1,744
	876
	868
	
	


FTRE = Files for Temporary Regulation of Employment; RF = Redundancy files Contrast = T-Student/ Chi-Square; * = p <.05; ** = p <.01; ns = Not significant; d.f. = degree of freedom; η2 = eta square

Instruments

Socio-demographic data sheet. To collect basic information such as age, location, gender, level of education and employment status of the participants in this study, we prepared and presented a special fact sheet .
Herth Hope Index-HHI by Herth (1992). We used the Spanish translated version for the general population-IEH (Meseguer et al., 2013). This questionnaire includes 12 Likert-type items that measure hope in adults ( one to four 1 = completely disagree; 4 = completely agree), And on this scale, like the English versión Three main factors are covered: (a) temporality and future; (b) positive readiness and expectancy; and (c) interconnectedness. From the main study it was found that this scale has enough psychometric properties (alpha = .97; test-retest = .91) It also has a three-dimensional structure based on the model of hope (Sánchez-Teruel et al., 2020).
Life Orientation Test-LOT-R by Ferrando et al. (2002). In this study, we used a 10-item scale, which should be answered using the numbers 0 to 4.where 0 is completely disagree, and 4 is completely agree. Not all questions address a specific issue. Only 6 out of 10 cases are specifically related to dispositional optimism, while the rest of the questions are scattered in terms of the subject matter. Out of 6 questions related to the study of dispositional optimism, 3 questions were written positively and 3 questions were written negatively.,So a set of questions collects scores for optimism in life, and a set of questions collects scores for pessimism.Cronbach's alpha for the adaptation to Spanish was .70 for optimism and .69 for pessimism. 

Hospital, Anxiety and Depression (HAD-14) by Herrero et al. (2003). A questionnaire with 14 parts witch The purpose is to assess the level of anxiety or depression in outpatient services, except for services related to psychiatric patients. In this measurement we have two scales to measure, one for anxiety and another for depression. The strength of this questionnaire is that psychological problems can be assessed and measured independently of physical problems. This instrument has been approved in terms of validity and reliability in our study environment and we can use it well, and of special interest and relevance in the context of Primary Care. This questionnaire has a total of 14  Likert type format questions, 7 of which are for measuring anxiety and 7 of which are related to depression. The maximum score for both sub-dimensions is 21. The purpose of the questionnaire is to assess the symptoms related to the last seven days This scale has a good internal consistency of .90 according to Cronbach's alpha for the full scale; .84 for the depression subscale and .85 for the anxiety subscale (Herrero et al., 2003). In this study, the alpha on the value of the total inventory was .86 and They were also suitable for the remaining sub-dimensions (αAnxiety = .89; αDepression = .83).

Procedure

Firstly, the research ethics committee of the University of XXX was asked to approve the study. Secondly, permission was sought to use the original author scale for the adaptation of the HHI. Subsequently, two bilingual experts (English-Spanish) and external translators were asked to translate the HHI into Spanish. This translation was then revised and translated into English by a bilingual Doctor of Psychology, unrelated to this research who made the appropriate terminological adjustments in some terms not agreed upon by the previous translators, and sent the final version of the instrument in Spanish. All the instructions given for adaptation of evaluation instruments in psychology were properly followed (Muñiz & Fonseca-Pedrero, 2019). Finally, online data collection began on May 22nd 2020 (Google Forms, licensed by the University of XXX) which was disseminated through social networks and mobile media. Participants completed the informed consent and all the questionnaires in Spanish. The University of XXX Ethics Committee has approved this study (code: ABR.20/4.PRY), And used the ethical guidelines of the Spanish Psychological Association and followed the principles of the Helsinki Declaration.
Data analysis
Among the total data collected, the lost data were less than one percent ,and the Hot-Deck Multiple-Input method was used (Lorenzo-Seva & Van-Ginkel, 2016). First, the descriptive analysis of the items was carried out. Secondly, an exploratory factor analysis (EFA) was performed on a subsample.  An EFA was applied with the program FACTOR 10.10.3, Which is a good way to exploration in ordinal data, it shows that it is possible to calculate the coefficient of variance described for each of the extracted factors. (Baglin, 2014) And is considered as a semi-verification method (SCFA) where there is a possibility of remaining inspection (Ferrando & Lorenzo-Seva, 2017). For the EFA, the selected factor extraction procedure was the Unweighted Least Squares (ULS) (Timmerman & Lorenzo-Seva, 2011) using the parallel analysis (PA) with pearson correlations because the univariate distributions of ordinal items are asymmetric or with excess of kurtosis and the optimal implementation for the evaluation of the ordinal level data dimensionality (Timmerman & Lorenzo-Seva, 2011). The main factor structure of the scale (three dimensions) Preserved for analysis. About the rotation method Used to achieve maximum parsimony when interpreting the factorial solution, a promin method was used (Lorenzo-Seva & Van-Ginkel, 2016). The methodological criteria that were considered for the elimination of items were: a) factorial loads less than .30 depending on the size of this sample b) complex items with cross loads on several factors or sub-dimensions of the instrument c) For a model to be considered acceptable the expected mean root mean square (RMSR) value must be less than .035. A confirmatory factor analysis (CFA) was then performed on another subsample with SPSS 23 AMOS (IBM Corporation, 2013) to confirm the structure of the HHI and for the resulting new structure of the EFA. The method used in confirmatory analysis was generalized least squares (GLS). The fit indices used the ratio χ2/df, the approximation mean square error (RMSEA), the comparative fit index (CFI) and the Tucker-Lewis index (TLI). The goodness-of-fit model was considered satisfactory when the TLI and the CFI ≥ were 0,95, and the RMSEA approached 0,06 (Kline, 2016). The DIF was also examined using Rasch's analysis with jMetrik (Meyer, 2014) and we also analyzed whether there were differences in the invariance of the measure by gender and age using multi-group CFA with AMOS. Two nested models for gender and three models for age were defined.  Specifically, the Satorra-Bentler scale (χ2) and its p-values, along with RMSEA with 90% CI and CFI, were used for the invariance of the measure as an incremental adjustment index (Hooper, Coughlan, & Mullen, 2008). There is invariance of the measure when the p > .05 of Δχ2 (considering the sample size bias); the RMSEA values ≤ .05 and the ΔCFI value of the models compared is < .01 (Byrne, 2016). Finally, data on the divergent validity of the resulting instrument was obtained by calculating Pearson's correlation coefficients with the HAD-14 scale and we also evaluated reliability using the internal consistency procedure (Cronbach´s alpha and McDonald's omega coefficients). The level of statistical significance required in all tests was a minimum of p < .05.
Results

Average scores measured by the HHI items were more higher than the theoretical midpoint of the scale (i.e. 2). The lowest average was at item 5 (M = 2.30) and its deviation standard was the highest (SD = 1.07), and item 7 showed the highest mean (M = 3.57; SD = .67). The correlation between item and total is low for item 5 (.27), and low and negative for items 3 (-.36) and 6 (-.29). The reliability of internal consistency, estimated by the ordinal alpha, was .69 for the total sample; this value improves with the elimination of

of elements 3, 5 and 6 (Table 2). In any case, it was decided to keep these items in the exploratory factor analysis.
Table 2. Descriptive statistics, skewness and kurtosis indices, and item analysis of the Herth-Herth Index of Hope (HHI) (n = 1,744)
	
	M(SD)
	K-S
	S
	K
	r item-total
	α if item deleted

	
	
	
	SE(.09)
	SE(.17)
	
	

	Item 1 
	3.03(.86)
	.25**
	-.61
	-.27
	.57
	.63

	Item 2 
	3.29(.78)
	.28**
	-.94
	.43
	.51
	.64

	Item 3 
	3.20(.92)
	.29**
	-.88
	-.26
	-.36
	.78

	Item 4
	3.02(.70)
	.30**
	-.46
	.31
	.56
	.64

	Item 5 
	2.30(1.07)
	.19**
	.20
	-1.22
	.27
	.71

	Item 6 
	2.45(.98)
	.20**
	.05
	-.99
	-.29
	.77

	Item 7 
	3.57(.67)
	.40**
	-1.58
	-2.18
	.48
	.65

	Item 8 
	2.92(.77)
	.28**
	-.37
	-.20
	.54
	.64

	Item 9 
	3.43(.78)
	.34**
	-1.35
	1.36
	.51
	.64

	Item 10 
	3.20(.84)
	.25**
	-.86
	.12
	.56
	.63

	Item 11 
	3.29(.81)
	.29**
	-.98
	.36
	.64
	.62

	Item 12 
	3.48(.74)
	.36**
	-1.40
	1.54
	.65
	.62

	Total
	37.18 (6.25)
	.09**
	-.82
	.70
	1
	.69


M = Mean; SD = Standard deviation; S = Skewness; K = Kurtosis; SE = Standard error of skewness and kurtosis; K-S = Kolmogorov-Smirnov test; *Significant correlation at the 0.05 level (bilateral); **Significant correlation at the 0.01 level (bilateral)

Exploratory factor analysis (EFA) (n1 = 876)
The Kaiser–Meyer–Olkin measure of sampling adequacy index (KMO = 0.89), Bartlett’s test of sphericity (χ2 = 1,884,0; df = 66; p < 0.001), and the determinant of the correlation matrix (0.01) demonstrated data Befit for factor analysis (Nunnally & Bernstein, 1995). If the observed percentage of the factor is more than the random percentage, the factor is preserved. This happened three times in the case of the HHI. Therefore, three dimensions were extracted by means of an EFA, which explained 42.95% (Factor I-TR = Temporality and Future), 52.30% (Factor II-PRE = Positive Readiness and Expectancy) and 60.25% (Factor III-I =Interconnectedness) of the variance (based on eigenvalues) as shown in Table 3. There are several complex items that load in several sub-dimensions (item 3 and 6 in Factor I and II) or that score less than .30 (item 3 with -.70) or that do not load in any sub-dimension (item 5). The residue inspection through the Root Mean Square of Residuals (RMSR) was 0.0851 (well above Kelly's criteria). 
Therefore, not all items in the original version of the HHI are loaded in their theoretical dimension, there were several complex items with cross loads and in addition the residues were much higher than expected to consider this structure acceptable in this sample. Therefore, it was decided to eliminate items 3, 5 and 6 in the following analyses.
Table 3. Herth Index of Hope (HHI) exploratory factor analysis (n1=876)
	
	Dimension
	h2

	
	Factor I
	Factor II
	Factor III
	

	Item 1 (TF)
	.51
	.02
	.10
	.56

	Item 2 (TF)
	.73
	.19
	.15
	.37

	Item 6 (TF)
	.99
	-.62
	-.22
	1.00

	Item 11 (TF)
	.68
	.19
	.12
	.56

	Item 4 (PRE)
	.01
	.92
	.14
	.52

	Item 7 (PRE)
	.16
	.67
	.15
	.43

	Item 10 (PRE)
	.03
	.63
	.10
	.49

	Item 12 (PRE)
	.05
	.54
	.18
	.64

	Item 3 (I)
	.48
	-.70
	.29
	.49

	Item 5 (I)
	.09
	.01
	.11
	.10

	Item 8 (I)
	.10
	.12
	.53
	.43

	Item 9 (I)
	.24
	.13
	.59
	.66


Rotated loading with values >.30 in bold type; h2=Communalities; Factor I (TF) = Temporality and Future; Factor II (PRE) = Positive Readiness and Expectancy; Factor III(I) = Interconnectedness;  

Confirmatory factor analysis (n2 =868)
Results from univariate and multivariate normal analysis in the second sample of the Spanish general population  Showed that there is no univariate and multivariate normal in the distribution of items (Mardia = 532.21; (Mardia, 1970). In addition, goodness-of-fit indices Shows that the 9-item version of this questionnaire provides excellent indicators goodness-of-fit of HHI in this study population . Specifically, this model shows an adequate χ2 = 65.32; df = 26; χ2/df (2.51; p<.01) And the other indicators were excellent: an RMSEA value (95% confidence interval [CI]) below .02[.01; .03], adequate scores for CFI (.97) and TLI (.98), and GFI (.96) and AGFI (.93) values above the 0.90 limit and and RMR (.03) Evaluated with high agreement among fit indices. Based on these results, the acceptability and fit of this model is considered strong. Therefore, the data confirm a one-dimensional structure with 9 items in this sample of the general Spanish population.
After the resulting one-dimensionality of the CFA, the fit of the data to the Rasch model was tested using the WMS and UMS statistics. Table 4 shows the statistics for the set of items of the HHI-s. Neither the WMS values nor the UMS values endanger the unidimensionality (range .69–1.67).
Table 4. Differential Functioning of the Item (DIF) and fit statistics for the HHI-s (n2=868) 

	Item
	Es
	Er
	WMS
	UMS

	1
	.31
	.06
	.93
	.98

	2
	-.03
	.06
	.82
	.84

	4
	-.02
	.06
	.91
	.96

	7
	-.61
	.06
	.69
	.73

	8
	-.52
	.06
	.83
	.79

	9
	-.71
	.06
	1.34
	1.12

	10
	.56
	.06
	.81
	.84

	11
	-.22
	.06
	1.59
	1.67

	12
	.61
	.06
	.79
	.84


Es =  Estimate: difficulty (endorsability) of items; Er = Error: standard error associated with each item estimate; WMS = weighted mean square; UMS = unweighted mean square
Measurement invariance (n2 = 868)
The results of the measurement invariance are presented in Table 5, wherein it is noted that CFA models specified for men and women and different ages and for each age group demonstrated a good fit to the data, demonstrating that a multiplegroup CFA was suitable. The test of configural (baseline model) and metric (factor loads were limited to be equal in gender groups)invariances Showed a good level of fitness.
 The configural invariance on gender shows that Both women and men fully understand the HHI-s items (Appendix 1) in the same way, revealing good levels of adjustment (Δχ2(6) = 12.34; p > .05). Similarly, the comparison of groups according to age seems to show that there is no variation in hope according to the age brackets presented (Δχ2(8) = 27.53; p > .05). 
Table 5. Fit indices for the invariance tests in gender and age
	
	χ2
	df
	χ2/df
	p
	RMSEA
(95% CI)
	CFI
	Δχ2
	ΔCFI
	

	Men (n = 432)
	48.11
	26
	1.85
	.05
	.03 [.01; .04]
	.96
	
	
	

	Women (n = 436)
	51.18
	26
	1.54
	.00
	.02[.01; .03]
	.97
	
	
	

	Configural invariance gender
	88.54
	45
	2.01
	.32
	.03[.02; .03]
	.99
	12.34ns
	.001
	

	Age(18-38)
	118.20
	51
	2.21
	.00
	.01 [.01; .03]
	.97
	
	
	

	Age(39-59)
	146.23
	53
	2.54
	.00
	.03[.02; .04]
	.96
	
	
	

	Age(60 or more)
	157.49
	68
	2.14
	.01
	.03[.01; .04]
	.96
	
	
	

	Configural invariance age
	187.65
	71
	1.89
	.43
	.01[.01; .03]
	.95
	27.53ns
	.004
	


χ2 = Chi-square; df = degrees of freedom, χ2/df = Chi-square goodness-of-fit index; p = significance level; RMSEA = Root mean square error of approximation; CFI = Comparative Fit Index; Δχ2 = Difference test between the configural and metric invariance models; ΔCFI = Difference test between Comparative Fit Index; * = p <.05; ** = p <.01; ns = Not significant
Divergent validity and reliability
The results shown in Table 6 show that there is a positive correlation between hope and dispositional optimism (r = .83) and high inverse correlations between hope and anxiety and between hope and depression, although to a greater extent with the latter (ra = -.84; rd = -.96). Finally, the HHI-s with 9 items presents a high reliability in this subsample of Spanish general population.
Table 6. Divergent validity with anxiety and depression, convergent validity with optimism and reliability
	
	HAD-14
	Anxiety
	Depression
	LOT-R
	Ω
	α

	HHI-s
	-.89**
	-.84**
	-.96**
	.83
	.96
	.92


HHI-s = Herth Hope Index adapted to general Spanish population (9 items); HAD-14 = Hospital, Anxiety and Depression; LOT-R = Life Orientation Test (Dispositional optimism); ω = McDonald's omega coefficients; α = Cronbach´s alpha test; * = p <.05; ** = p <.01; ns = Not significant
Discussion

The main aim of our research study was to evaluate the psychometric properties of HHI in the general Spanish population, exploring all its systemic features and confirming the best structure suitable and the most appropriate structure for the study population. In addition, the differential functioning of the item, No change in measurement according to gender and age, and the relationship with psychopathological states like anxiety and depression and protective factors such as dispositional optimism were assessed.

It should be noted that there is a need for a better understanding of these types of structures in a variety of intercultural contexts in society (Ripamonti et al., 2012), The translation of the scale alone is not enough, but it must be culturally and psychometrically careful to produce valid and generalizable research results. (Chan et al., 2012).
In the analysis of the results we have found three items with problems, they have been items 3, 5 and 6, and it is interesting to point out the discrimination of the HHI items tested by the DIF, which confirms the lack of discrimination of these three items. This research assumes a single-factor structure (interconnectedness), and in fact reliability and Goodness of fit rates increase considerably without all three items. Other investigations have also shown the problems of different items, in particular Benzein & Berg (2003),  Chan et al. (2012) and Van Gestel-Timmermans et al. (2010) found problems in items 4 and 5 named it “Religiosity”. Rustøen et al. (2018) reduced the HHI to 7 items by eliminating items 3, 4, 5, 6, and 7, and Soleimani et al. (2019) had problems with item 6. Specifically, items 3 and 6 are inverse and can cause problems because the Errors often occur in measurements made by individuals themselves )The self-report measurement method(. Conversely, measurement errors can result from the use of similar words and expressions in both positive and negative situations. (Yaghoobzadeh et al., 2019). In addition, Numerous studies have failed to replicate the three-factor model (Benzein & Berg, 2003; Geiser et al., 2015; Rustøen et al., 2018; Ripamonti et al., 2012; Sánchez-Teruel et al., 2020; Soleimani, et al., 2019).  

None of the known studies had assessed the age and gender invariance of the HHI, and no study has found a difference in the HHI due to these variables. The results of the measurement invariance, wherein it is noted that CFA models specified for males and females and for each age group demonstrated a good fit to the data, indicating that a multiplegroup CFA was appropriate. The configural invariance on gender shows that both men and women understand the HHI-s items in the same way, revealing good levels of adjustment. Similarly, the comparison of groups according to age seems to show that there is no variation in HHI according to the age brackets presented. Therefore, it can be concluded that there is invariance of the measure with respect to gender and age in this sample of the general Spanish population. 

Finally as expected, on the grounds of the results, there is a positive correlation between hope and dispositional optimism (Gallagher et al., 2020) and high inverse correlations between hope and anxiety (Donald et al., 2019) and between hope and depression (Rand, 2017). The HHI-s with 9 items presents a high reliability in this sample of Spanish general population.

Limitations

First, the main difficulty is that the generalization of the results is compromised due to the use of the sampling method used (Simons, Shoda, & Lindsay, 2017). Another limitation has to do with the type of model used, however, Kottorp and Petersson (2011) consider that the choice of  model has little effect on the validity and authenticity of the findings. Therefore , in the future it would be interesting to carry out longitudinal studies and also in different types of populations with different disease processes to observe how they deal with these situations.
Conclusions

It is important to find an assessment test of hope in the Spanish population that is not a university population because hope is important to face the obstacles or difficulties of daily life, as well as situations of illness. In such a way that if we know which are the people with high levels of hope we can know if they are more predisposed to perceive symptoms and signs of loss of their health and to act from prevention since they possess high levels of psychological well-being (Herth, 1992).
The 9-item reduced HHI scale in the current sample we used in this study has better (unidimensionality) psychometric properties. It is also as accurate as the original original HHI The HHI was translated into the Spanish language and a healthy sample of members of the community was used to test the validity and reliability for the general population. In our opinion, In this study, for the first time, all structural characteristics were examined first and then the best one was selected and then the validity and reliability of the questionnaire were evaluated. In addition, the differential functioning of the item, the invariance of the measure according to gender and age. The HHI as a whole has good psychometric properties and has good internal consistency. The HHI is reliable in assessing men and women from age 18 to 73 .
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APPENDIX 1

Hert Hope Index in spanish-HHI-s

	Por favor, considere las siguientes afirmaciones y marque con una X el número que mejor represente su opinión
	Totalmente en desacuerdo
	En desacuerdo
	De acuerdo
	Totalmente de acuerdo

	1. Soy optimista acerca de la vida
	1
	2
	3
	4

	2. Tengo planes a corto y a largo plazo
	1
	2
	3
	4

	3. Puedo ver posibilidades en medio de las dificultades
	1
	2
	3
	4

	4. Puedo recordar los momentos felices y agradables
	1
	2
	3
	4

	5. Me siento muy fuerte
	1
	2
	3
	4

	6. Me siento capaz de dar y recibir afecto / amor
	1
	2
	3
	4

	7. Sé dónde quiero ir
	1
	2
	3
	4

	8. Yo creo en el valor de cada día
	1
	2
	3
	4

	9. Valoro mi vida
	1
	2
	3
	4



