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Family members have considerable influence on the health and self-care of elderly individuals 

with chronic diseases (Gallagher, Luttik, & Jaarsma, 2011; Hartmann, Bazner, Wild, & Eisler, 

2010; Wu, et al., 2012). Therefore, it is important for nurses to involve family members in 

nursing care to promote continuity of care for the patient (Bridges, Flatley, & Meyer, 2010; 

Lowson, et al., 2013) and collaborate with them as partners in care (Lindhardt, Nyberg, & Rahm 

Hallberg, 2008; Wassenaar, Schouten, & Schoonhoven, 2014).When nurses have a more 

positive attitude towards families, they are more likely to involve families in nursing care 

(Hsiao & Tsai, 2015; Rahmqvist Linnarsson, Benzein, & Arestedt, 2014). A widely used 

instrument to measure nurses’ attitudes towards involvement of family members is the Families 

Importance in Nursing Care – Nursing Attitudes (Benzein, Johansson, Årestedt, Berg, & 

Saveman, 2008) (Saveman, Benzein, Engström, & Årestedt, 2011).  

The Families Importance in Nursing Care – Nurses’ Attitudes (FINC-NA) instrument 

has been employed to assess nurses’ attitudes toward families in nursing care (Angelo, et al., 

2014; Benzein, Johansson, Årestedt, & Saveman, 2008; Luttik, et al., 2017; Rahmqvist 

Linnarsson, et al., 2014; Skúladóttir, Konráðsdóttir, & Ágústsdóttir, 2010) and to measure the 

effect of educational types of program interventions on the attitudes of nurses (Blöndal, et al., 

2014; Lindh, et al., 2013; Sveinbjarnardottir, Svavarsdottir, & Saveman, 2011). Since its initial 

use in 2008 in Sweden (Benzein, Johansson, Årestedt, Berg, & Saveman, 2008), the FINC-NA 

has also been widely used in other countries, e.g., Iceland (Skúladóttir, Konráðsdóttir, & 

Ágústsdóttir, 2010), Portugal (Fernandes, Pereira Gomes, Martins, Pereira Gomes, & Hisako, 

2015; Nunes Carramanho Gomes Martins Moreira da Silva, da Silva Mendes da Costa, & 

Ferreira Pereira da Silva, 2013; Oliveira, et al., 2011), Spain (Pascual Fernández , Cervantes 

Estévez , Jiménez Carrascosa , Medina Torres , & García Pozo , 2015), Taiwan (Hsiao & Tsai, 

2015), Denmark, Norway, Belgium (Luttik, et al., 2017), and Australia (Mackie, Marshall, 

Mitchell, & Ireland, 2017) (Table 1). 
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Table 1. FINC-NA used in studies and reported psychometric properties  

Author  Country Nurses sample  Likert 
scale 

Numberof 
Subscales 

Cronbach’s 
alpha’s 

Factor 
loadings 

Scale 
dimensions 

Distribution 
of scores 

Item total 
correlations 

Benzein, Johansson, 
Årestedt, Berg & 
Saveman (2008) 

Sweden Registered nurses 634 4 point 4           

Skúladóttir,  
Konráðsdóttir & 
Ágústsdóttir (2010) 

Iceland Unknown  140 4 point 4   No No No No 

Saveman, Benzein,  
Engström & Årestedt 
(2011) 

Sweden Nurse specialist 
students (e.g 
midwives) 

246 5 point  4           

Sveinbjarnardottir, 
Svavarsdottir & 
Saveman (2011) 

Iceland Psychiatric nurses 81 4 point 4 No No No No No 

Oliveira et al. 2011 Portugal Primary healthcare 
nurses   

136 4 point 3     No No No 

Silvia et al. 2015 Portugal Primary healthcare 
nurses 

871 4 point  3   No No No No 

Blöndal et al. 2014 Iceland Surgical nurses 181 4 point 4   No No No No 
Angelo et al. 2014 Brazil Paediatric nurses 50 4 point 3 No No No No No 
Linnarsson, Benzein & 
Årestedt (2015) 

Sweden Emergency depart. 
nurses 

457 5 point  4   No No No No 

Hsiao & Tsai (2015) Taiwan Psychiatric nurses 175 5 point 4   No No No No 
Fernandes, Pereira 
Gomes, Martins, 
Pereira Gomes & 
Hisako (2015) 

Portugal General hospital 
nurses 

160 4 point 3   No No No No 

Pascual  Fernández al. 
2015 

Spain Paediatric nurses 186 4 point 4       No No 

Author blinded 2017   425 5 point 4 No No No No No 

javascript:__doLinkPostBack('','ss%7E%7EAU%20%22Pascual%20Fern%C3%A1ndez%20MC%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAU%20%22Pascual%20Fern%C3%A1ndez%20MC%22%7C%7Csl%7E%7Erl','');
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Author  Country Nurses sample  Likert 
scale 

Numberof 
Subscales 

Cronbach’s 
alpha’s 

Factor 
loadings 

Scale 
dimensions 

Distribution 
of scores 

Item total 
correlations 

Gusdal, Josefsson, 
Thors Adolfsson & 
Martin (2017) 

Sweden Heart failure nurses 303 5 point  4   No No No No 

Mackie, Marshall, 
Mitchell & Ireland 
(2018) 

Australia General hospital 
nurses 

212 5 point 4       No   
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To use the FINC-NA instrument in follow-up intervention research to measure changes 

in nurses’ attitudes, the instrument needed to be translated and psychometrically evaluated in 

Dutch. This study is part of a research program with the focus on family care interventions 

aiming to improve collaboration between family caregivers and nurses in hospitals, as well as 

in home health care. The use of a tested FINC-NA is needed to be able to measure changes in 

nurses’ attitudes in follow-up pre- post intervention research, and to identity differences in 

groups.  

Psychometric properties are important for assessing the validity and reliability of 

instruments in nursing research (Polit & Tatano Beck, 2010). Psychometric properties most 

commonly investigated in nursing research are internal consistencies by Cronbach’s alpha to 

quantify the internal reliability of a scale or subscale and factor analysis to assess the 

dimensionality of a scale (Nunnally & Bernstein, 1994). As indicated in Table 1, many studies 

have reported various psychometric properties of the FINC-NA instrument. The most 

commonly reported is the internal consistency using the Cronbach’s alpha of the FINC-NA 

scale and subscales (11 out of 15 studies). Five studies reported scale dimensionality of the 

FINC-NA based on confirmative as well as explorative methods of factor analysis. Two studies 

reported a score distribution of the items by the standardized response mean which is important 

for assessing the concept of the responsiveness of the items. Finally, three studies reported item-

total correlations to evaluate the discrimination ability of the items.  

The psychometric properties of studies exploring the FINC-NA in Table 1 are all based 

on classical test theories (Nunnally & Bernstein, 1994; Polit & Tatano Beck, 2010). Until 

recently, the Rasch type of models (Rasch, 1960) were not used to investigate scale properties. 

Such models represent constructs as latent traits allowing for a more detailed investigation of 

item and scale performance compared to the classical test theory and are beneficial for 

reviewing the psychometric properties of existing ordinal scales (Tennant & Conaghan, 2007). 
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Classical Test Theories do not evaluate instruments’ psychometric properties of monotonicity, 

discrimination capacities of items, or item information curves per subscale (Masters, 1982). 

The Generalized Partial Credit Model (GPCM), an extension of the Rasch model, was therefore 

used to evaluate these missing psychometric properties of the FINC-NA instrument (Masters, 

1982). This method is useful for reviewing the psychometric properties of ordinal scales 

(Tennant & Conaghan, 2007) and allows for a more rigorous examination of measurement 

instruments in nursing (Hagquist, Bruce, & Gustavsson, 2009). 

The GPCM assumes that each nurse has a fixed value on a latent trait continuum. Latent 

trait values determine the probability of specific nurse responses on categories of items 

belonging to a subscale (Masters, 1982). Monotonicity refers to the models’ assumption that, 

when there is an increase in nurses’ positive attitudes towards families, there should also be an 

increase in the proportion of nurses with a high latent trait score. Items that violate this 

assumption might not optimally measure the construct to be evaluated. A discrimination 

parameter is important for examining the degree to which each item discriminates between 

nurses having different values on the trait (Masters, 1982). Item information curves demonstrate 

how much information each item contributes to values of the latent trait for each scale. By using 

the GPCM, more information can be generated on the variability of the scores (Li & Baser, 

2012). An application of the model thus facilitates detailed information on the variability of 

scores and their importance with respect to the latent attitude trait (Hagquist, et al., 2009).  

Based on these results, we ascertained a need to further explore the psychometric 

properties of the FINC-NA. The aim of this study was to determine psychometric properties of 

the FINC-NA regarding dimensionality, score distribution, internal consistency, monotonicity, 

discrimination parameters, and item information curves of each subscale using the GPCM.  
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Method 

A cross-sectional design was used and data were collected with an online survey. Four general 

hospitals and one home healthcare organization in the northern part of the Netherlands 

participated in the study.  

Sample and Setting 

The sample consisted of 1,211 nurses; 403 hospital- and 808 home healthcare nurses. 

Participating hospital wards were cardiology (3), internal medicine (3), pulmonology (4), 

neurology (4), and one geriatric nursing ward. The home healthcare organization self-selected 

a region in the north of the Netherlands to participate in the study. Nurses had obtained an 

associate degree level 3 (a three-year course at a community college, without technical nursing 

interventions, like infusions), an associate degree level 4 (a four-year course at a community 

college, including technical nursing interventions), a bachelor degree, or master degree in 

nursing (Mistianen, Kroezen, Triemstra, & Francke, 2011).  

Instrument 

The FINC-NA consists of 26 items divided into four subscales: Family as its own resource 

(Fam-OR) referring to families’ own resources for coping (four items); Family as a burden 

(Fam-B) referring to statements of experiencing family as a burden (four items); Family as a 

conversational partner (FAM-CP) referring to the acknowledgement of the patients’ family 

members as conversational partners (eight items), and Family as a resource in nursing care 

(Fam-RNC) referring to a positive attitude towards families’ presence in nursing care (ten 

items). In this study, the revised version of the FINC-NA five-point Likert scale was used with 

the response categories ‘strongly disagree’ to ‘strongly agree’ (Saveman, et al., 2011). The item 

scores range from 1 to 5 with total scale scores ranging from 26 – 130 for the total instrument. 

The higher the score, the more supportive nurses’ attitudes are towards families, with the 
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exception of the burden scale. The four ‘negatively’ formulated items of the subscale family as 

a burden were subsequently reversed in order to facilitate data analysis.  

Translation of the instrument (linguistic validation). Written permission was 

granted by the original authors for the use and translation of the instrument. The original 

instrument was translated from Swedish into Dutch using the bidirectional translation method 

for linguistic-cultural adaptation (Wild, et al., 2005). Two independent professional translators 

provided the forward and back translation of the original instrument from Swedish into Dutch 

and from Dutch into Swedish. Reconciliation of the first translation into Dutch was discussed 

by the first author and two co-authors. One of the co-authors is a native Dutch speaker with 

excellent knowledge of the Swedish language. Some minor, mostly constructive, changes to 

some of the sentences were suggested by her during the back translation. All differences were 

discussed by the professional translators and the three authors of the article to reach consensus. 

Throughout the instrument, the term ‘sjuke’ (sick person) was changed into ‘patient’.  

Data Collection 

The FINC-NA instrument was transferred into a web application that included demographic 

characteristics: age; gender; years of work experience; highest level of education in nursing; 

followed training in family care; knowledge of policy on family involvement being present in 

the organization; and prior experience as an informal caregiver with caring for a sick family 

member. A message containing a personalized link to the survey was sent to nurses’ work e-

mail addresses. After two or four weeks, a reminder was automatically sent to all e-mail 

addresses in the event that no response was yet received. The web application had the ability to 

automatically send reminders after a set period of time to all e-mail addresses that had not 

responded yet. This process was blinded for all persons, including the researcher. Data were 

collected in 2015.  
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Ethical Considerations  

The Medical Ethics Committee of a Medical Medical Center Leeuwarden ruled that this study 

was not under regulation of the Medical Research Involving Human Subjects Act (Reference 

nWMO106). Permission to perform the study was granted by the directors of the participating 

organizations. Prior to the beginning of the study, nurses were informed about the purpose by 

their managers and through a newsletter. Nurses voluntarily participated in the study and gave 

their consent for participation and publication of the results before completing the online 

survey. Responses were received anonymously and, therefore, could not be traced back to 

individual persons. Results were processed anonymously.  

Data Analyses 

To investigate the dimensionality of the four-subscale structure, factor analysis was based upon 

Polychoric correlations as the items consist of ordered categories (Drasgow, 1986). From each 

subscale, confidence intervals of the eigenvalues from the Polychoric inter item correlations 

were computed. The number of eigenvalues significantly >1 were an indication for the 

dimensionality of subscales (Kaiser, 1960). For comparative purposes with other studies, both 

Cronbach’s alpha (Cronbach, 1951; Revelle & Zinbarg, 2009) and ordinal coefficient alpha 

(Zumbo, Gadermann, & Zeisser, 2007) were measured for internal consistency, with values >.7 

considered acceptable (Nunnally & Bernstein, 1994).  

A one-dimensional (ordinal) factor analysis on Polychoric correlations per subscale 

(Basto & Pereira, 2012) was used to investigate the size of loadings, that is the degree of 

association of the items with the latent trait (factor). Items with factor loadings of ≥ 0.32 

(Tabachnick and Fidell, 2007) were considered for interpretation in this study as follows: > 0.71 

(excellent); > 0.63 (very good); > 0.55 (good); > 0.45 (fair); ≥ 0.32 (poor). In addition, 

percentages of responses per category (1. Strongly disagree – 5. Strongly agree) were estimated 

for all of the items to assess the response distribution over the categories.  
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The Generalized Partial Credit Model was used to determine the monotonicity, 

discrimination parameter, and information of items per subscale (Masters, 1982). Monotonicity 

implies that increasing levels across the response categories for each item should be reflected 

in the data, implying that the threshold estimates located on the latent trait must appear in the 

same order as the manifest categories (Andrich, 1978). In our measurement of nurses’ attitudes 

towards the importance of families, each item consisted of five ordered response categories 

separated by four category thresholds on the latent attitude trait estimated by the model. These 

category steps govern the probability of scoring 1 rather than 0, 2 rather than 1, 3 rather than 2, 

and 4 rather than 5 on each item. The category thresholds are values on the latent trait that may 

be conceived as step parameters, as each nurse steps through the response categories (1-5) of 

each item and stops at the position nearest to his/her trait level. In this way, latent trait values 

determine the probability of specific responses on categories of items belonging to a subscale. 

The positions of the step parameters on the latent trait indicate whether and how the categories 

of each item contribute to the monotonicity of the latent attitude trait.  

The degree to which each item discriminates between nurses with different values on 

the trait is given by its slope, also referred to as the discrimination parameter (Masters, 1982). 

The greater the discrimination parameter, the better an item performs in discriminating between 

nurses with different attitudes. The amount of information that each item contributes to values 

of the latent trait is expressed by the item information curves for each scale. The models are 

estimated by the marginal maximum likelihood (Rizopoulos, 2006) using the programming 

language R (R Core Team, 2016). 

To explore the construct validity of the four subscales ‘Family as a conversational 

partner’, ‘Family as its own resource’, ‘Family as a burden’ and ‘Family as a resource in nursing 

care’, factor and latent trait scores and their correlations were estimated for each subscale.  
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Respondents who had more than 5 items (25%) of the 26 items missing, or those who 

had more than 25% missing on a subscale were omitted for further analysis. Missing values 

were replaced with SPSS by the method of series means (Downey & King, 1998).  

Results  

A total of 597 (49%) nurses responded to the online survey. The responses of 28 (4.7%) nurses 

were omitted because more than 5 items were missing of the total scale, resulting in a total 

number of 569 responses that were suitable for further analysis. Only four (.7%) respondents 

had one missing item at random, concerning items B2, CP2, OR2 and RNC8. These missing 

items were replaced by the series mean.  

Table 2 illustrates the sample characteristics of the nurses. Table 3 summarizes the 

psychometric properties of the items and subscales of the FINC-NA (Supplementary file 1). 

The subscales are shown with their items in chronological order as they appear in the 

questionnaire and are expressed in truncated sentences to save space. Items are listed by 

subscale letters and number, i.e., item 1 from ‘Family as its own resource’ is referred to by 

OR1.  
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Table 2. Nurses’ characteristics  

  M (SD) 

Age   43.5 (12.8) 

Years of work experience   19.3 (12.2) 

  N (%) 

Gender Female  538 (95) 

 Male 31 (5) 

Policy present on families Yes 253 (45)  

 No 316 (55) 

Training in family nursing Yes  87 (15) 

 No 482 (85) 

Informal caregiving experience  Yes 372 (65) 

 No 197 (35) 

Highest level of education in  Associate Degree level 3*  143 (25)  

nursing* (n=560) Associate Degree level 4** 252 (45) 

 Bachelor Degree 150 (27) 

 Master Degree 15 (3) 

 

* an associate degree level 3 (a three-year course at a community college without technical nursing 

interventions, such as infusion and injections, but including medication administration) 

**an associate degree level 4 (a four-year course at a community college, including technical nursing 

interventions) 

 

Subscale Family as its Own Resource. The largest two eigenvalues and their 

confidence intervals of the subscale ‘Family as its own resource’ (Fam-OR) were 2.37 (95% 

CI: 2.21-2.51) and 0.64 (95% CI: .57-.74), respectively, indicating that this subscale is one 

dimensional. Table 3 shows the percentages per category responses; all responses are fairly well 

symmetrically distributed over the categories, although the percentages for Category 1 are 

somewhat smaller than for Category 5 and percentages of Category 4 are somewhat higher than 

for Category 2. The ordinal and Cronbach’s alpha coefficients of .77 and .73, respectively, are 

fairly large considering that there are four items in this subscale. Alpha decreases substantially 

if an item is deleted (e.g., item 1). 



 
 

17 
 

Table 3. Psychometric properties of the FINC-NA  
 

 Percentages per 

category of response 

α if 

deleted 

Factor 

Loadings  

Generalized Partial Credit Model 

coefficients 

Discr. 

parameter 

Item information 

Subscales 1 2 3 4 5  Estimate Step 1 Step 2 Step 3 Step 4  negative positive 

Family as own resource (OR)               

1. Encourage fam to use own resources   3 14 37 34 12 .65 .70 -2.46 -1.42 .09 1.61 1.29 3.13 2.01 

2. I see myself as resource for fam to cope 2 9 31 42 17 .67 .67 -2.66 -1.80 -.40 1.38 1.17 3.16 1.54 

3. I see fam as co-operating partners 3 14 38 34 11 .68 .64 -2.57 -1.52 .17 1.88 1.04 2.48 1.67 

4. I ask fam how I can to support them 5 15 33 33 16 .67 .68 -2.14 -1.32 .01 1.37 1.07 2.64 1.65 

Ordinal alpha total subscale      .77         

Cronbach’s alpha total subscale      .73         

Family as a burden (B)               

1. Presence of fam makes me feel checked up 1 8 24 36 31 .61 .78 -2.94 -1.57 -.61 .52 1.83 5.52 1.81 

2. Presence of fam. makes me feel stressed 1 3 21 34 41 .60 .83 -2.45 -2.09 -.82 .18 2.40 7.90 1.72 

3. Presence of fam. holds me back in work 1 5 23 41 30 .66 .61 -3.26 -2.39 -.91 .70 .94 2.80 0.94 

4. I don’t have time to take care of fam.  2 7 26 34 31 .73 .46 -3.74 -3.17 -.63 .39 .52 1.49 0.56 

Ordinal alpha total subscale      .76         

Cronbach’s alpha total subscale      .71         

Family as conversational partner (CP)               

1. I invite fam for convers. at end of care period 11 21 35 23 10 .70 .62 -1.56 -.87 .76 1.88 .83 1.65 1.65 

2. I ask fam take part in discussions at start care  12 23 31 19 15 .70 .63 -1.58 -.59 .84 .98 .77 1.53 1.53 

3. I find out what fam members a patient has 5 21 31 30 13 .69 .70 -2.35 -.79 .17 1.50 1.08 2.45 1.87 

4. I invite fam speak about changes in condition 1 2 17 39 41 .72 .46 -2.67 -4.00 -1.70 .05 .60 1.92  .47 

5. I invite fam to speak when planning care 11 30 38 15 6 .72 .48 -2.35 -.51 1.94 2.43 .57 .97 1.28 

6. Important to find out who fam members are 1 4 12 33 50 .73 .42 -3.25 -3.29 -2.27 -.77 .49 1.63 .32 
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 Percentages per 

category of response 

α if 

deleted 

Factor 

Loadings  

Generalized Partial Credit Model 

coefficients 

Discr. 

parameter 

Item information 

Subscales 1 2 3 4 5  Estimate Step 1 Step 2 Step 3 Step 4  negative positive 

7. I invite fam to actively take part in care 9 26 40 20 5 .71 .56 -2.13 -.79 1.21 2.61 .76 1.43 1.62 

8. Conversation at start of care saves time 5 13 34 39 9 .72 .46 -2.55 -2.16 -.14 3.04 .57 1.34  .90 

Ordinal alpha total subscale      .77         

Cronbach’s alpha total subscale      .74         

Family as resource in nursing care (RNC)               

1. Presence of fam eases my workload 3 12 54 27 4 .80 .64 -2.20 -1.75 .78 2.61 1.24 2.70 2.25 

2. Presence of fam gives me feeling of security 13 26 48 10 3 .81 .49 -1.67 -1.03 2.75 2.73 .66 1.10 1.54 

3. Presence of fam is important to me as nurse 1 7 27 41 24 .79 .73 -2.68 -1.86 -.56 .85 1.54 4.44 1.72 

4. Fam should be invited take active part in care 1 8 38 32 21 .81 .60 -3.35 -2.29 .08 .99 .94 2.49 1.29 

5. Fam should be invited in active planning care 4 19 40 27 10 .81 .58 -2.70 -1.26 .63 1.96 .81 1.77 1.46 

6. Good relations fam give me job satisfaction 1 1 14 36 48 .81 .57 -2.08 -3.72 -1.59 -.25 .89 3.03 .54 

7. Getting involved gives me feelings useful 2 4 28 45 21 .81 .61 -1.71 -2.94 -.73 1.26 .90 2.56 1.04 

8. Gain worthwhile knowledge from fam to use 2 7 26 45 20 .80 .68 -2.48 -1.82 -.64 1.16 1.28 3.61 1.51 

9. Presence of fam important for fam self 1 4 28 45 22 .81 .49 -4.13 -3.34 -.85 1.34 .70 2.00 .80 

10. It is important to spend time with fam 1 3 22 47 27 .80 .64 -2.31 -2.89 -1.00 .81 1.20 3.65 1.16 

Ordinal alpha total subscale      .85         

Cronbach’s alpha total subscale      .82         

Cronbach’s alpha for the total FINC-NA      .88         

 
Discr. Parameter: discriminatory parameter. 
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Factor loadings for all of the items in this subscale are very good; between .64 and .70. 

The location parameters are low for category step 1/2, large for step 4/5, and all increase 

monotonically for each item with the latent Fam-OR trait values for nurses. The absolute values 

of category step 1/2 are somewhat larger than those for step 4/5, which is in accordance with 

the size of the percentages of nurse responses in Categories 1 and 5. 

Table 3 also shows that the discrimination parameters from the GPCM are relatively 

equal and large in size (1.04; 1.29). This is also reflected in the item information curves in 

Figure 1A, indicating that these are high for a broad range of latent trait values. Each of the 

items contains approximately an equal amount of information on the latent Fam-OR trait. This 

is in line with the information in Table 3 that depicts that the amount of negative and positive 

information is comparable between the items of this subscale, although with slightly more 

information on negative trait values.  

The similarity and coverage of the Fam-OR information curves indicate that these items 

provide an equal amount of information on the latent trait. With discrimination parameters of 

1.04 and higher, all items discriminate well between the different trait levels; discriminate 

between nurses with low, middle, and large values on the latent Fam-OR trait. Category step 

locations of the items are homogeneous in the sense of being well spread over the range of the 

Fam-OR trait, showing that the items adequately measure the different trait levels.  

Subscale Family as a Burden. The largest two eigenvalues and their confidence 

intervals of the ‘family as a burden’ were 2.37 (95% CI: 2.22-2.53) and 0.73 (95% CI: .65-.84), 

respectively, and indicate that the subscale is one dimensional. Table 3 shows that all items of 

this subscale are asymmetrically distributed with very small response percentages on Categories 

1 (range .1; .2) and 2 (range .3; .8) and relative large response percentages on Categories 4 

(range .34; .41) and 5 (range .30; .41) (Table 3). The ordinal and Cronbach’s alpha coefficients 

of .76 and .71, respectively, are relatively large considering that there are four items in this 
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scale. The Cronbach’s alpha increases to .73 if item B4 (I don’t have time to take care of 

families) is deleted and decreases substantially if item B1 or B2 is deleted. Factor loadings are 

excellent for items B1 and B2 (.83; .78), and good to fair for item B3 and B4 (.61; .46), 

respectively.  

As shown in Table 3, location parameters are low for category step 1/2 and close to zero 

for step 4/5 and monotonically increase for each item as the value on the latent Fam-B trait 

increases. The small step values of the location values for category 4/5 correspond with the 

larger percentages of responses on Category 5 (Table 3). This indicates that nurses with latent 

scores close to zero have a relatively high probability to respond to Category 5. The absolute 

values of step location 1/2 are larger than those for location 4/5, which accords with the smaller 

percentages found in Category 1 compared to 5.  

The discrimination parameters for this subscale are substantial for items B1 and B2 

(1.83; 2.40), moderate for item B3 (.94), and small for item B4 (.52) (Table 3). The item 

information curve in Figure 1B shows that items B1 and B2 contribute three to four times more 

information on the latent FamB trait than items B3 and B4. This follows also from the amount 

of information being higher on the negative part than that on the positive, especially for items 

B2 (7.90-1.72) and B1 (5.52-1.81), respectively (see Table 3).  

Subscale Family as a Conversational Partner. The largest two eigenvalues of the 

subscale ‘family as conversational partner’ (Fam-CP) were 3.10 (95% CI: 2.83-3.40) and 1.03 

(95% CI: .97-1.20), respectively, indicating that this scale is one dimensional. Table 3 shows 

that five out of eight items (CP1, CP2, CP3, CP5, CP7) have the largest percentages of 

responses on Category 3 with small percentages on the extremes and symmetrically distributed 

responses over these categories. Items CP4 and CP6 are asymmetrically distributed having 3% 

and 5% responses on Category 1 or 2 and 80% and 83% of their responses on Category 4 or 5, 

respectively, making the responses on these items skewed to the right. Coefficient alphas of .77 
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and .74 are acceptable but not very large considering that there are eight items in this subscale. 

Items 1, 2, 3, and 7 of the Fam-CP subscale show good to very good factor loadings (.62; .63; 

.70; .56) contrary to that of item 6 (.42).  

The item category responses in Table 3 are fairly symmetrically distributed and have 

step location parameters which increase monotonically with the size of the latent Fam-CP 

variable as was intended by the category ordering. Item CP4 and CP6 are exceptions in violating 

the category order (monotonicity). The discrimination parameters shown in Table 3 are 

moderate (.76 - 1.08) for items CP1, CP2, CP3, and CP7 and somewhat small (.49 - .60) for the 

remaining items. 

The information curves in Figure 1C show that items CP1, CP2, CP3, and CP7 contain 

an equal amount of information on the latent Fam-CP trait and are fairly symmetrically 

distributed. Items CP4 and CP6, on the other hand, have almost no information on positive 

latent FamCP trait scores which is also illustrated by the amount of information of these items 

on positive latent scores in Table 3, CP6 (1.63; -.32.), and CP4 (1.92; -.47).  

Subscale Family as a Resource in Nursing Care. Eigenvalues and their 

confidence intervals of the ‘family as a resource in nursing care’ (Fam-RNC) subscale with the 

largest two eigenvalues of 4.38 (95% CI: 4.03-4.73) and 1.06 (95% CI: 0.98-1.25), respectively, 

indicate that the scale is one dimensional. Table 3 shows that four of the ten items of this scale 

are somewhat symmetric having the largest proportion of responses in Category 3, five items 

are less symmetrical with the largest percentages in Category 4. Item RNC6 (A good 

relationship with family members gives me job satisfaction) behaves very asymmetrically with 

the largest proportion in Category 5.  

The alpha coefficients of .85 and .82 are sufficient and the Cronbach’s alpha slightly 

decreases if any of the items are deleted. Factor loadings are good to excellent with those of 

items RNC2 and RNC9 being smaller (.49). The step location parameters of all items increase 
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monotonically with the value of the latent FamRNC trait except for step 2/3 of RNC items 6, 7, 

and 10 and step 3/4 of item RNC2. The discrimination parameters are larger than 1.20 for RNC 

items 1, 3, 8, and 10 while the others are moderate between .66 and .94 (table 3).  

The item information curve in Figure 1D shows that item RNC3 contains twice the 

amount of information on the latent Fam-RNC trait compared to RNC items 2 and 9 with 

discrimination parameters of .66 and .70, respectively. The negative step locations of item 

RNC6 suggest that it mainly provides information on negative latent Fam-RNC scores for 

nurses. This is also seen in the amount of information item RNC6 depicts in Table 3, with 3.03 

negative information and .52 positive information.  

Exploration of subscale constructs 

Table 4 indicates the correlations of the latent trait scores of nurses’attitudes towards 

the importance of families in nursing care from a polychoric factor correlations as well as the 

generalized partial credit analysis. The lower triangle beneath the diagonal on the left side of 

the table gives the polychoric correlations, and the upper triangle above the diagonal on the 

right side are those from the GPCM. In both models, the correlations of the latent factors are 

all positive and pointing in the same direction. The subscale Fam-B has a small positive 

correlation with each of the other three subscales. In addition, the inter-correlations between 

the subscales Fam-OR, Fam-RNC, and Fam-CP latent traits are substantial. 
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Table 4. Correlations between the subscales using Polychoric correlations and Generalized 

Partial Credit Model   
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Discussion 

This study demonstrates that the Dutch FINC-NA has a unidimensional structure for each 

subscale. Results showed good to excellent factor loadings for the majority of items of each 

subscale (Tabachnick & Fidell, 2007). Score distributions exhibit responses on all Likert 

categories. We found that item categories increase monotonically with increasing latent trait 

and that the majority of items contain a sufficient amount of information on the trait. 

The unidimensional four-subscale structure of the FINC-NA that was found in this study 

is consistent with findings of previous studies (Mackie, et al., 2017; Pascual Fernández et al., 

2015; Saveman, et al., 2011). In contrast to these studies, we investigated the dimensionality 

per subscale. Finding a four-subscale structure using a different method of analysis adds to the 

evidence for such a structure. These results are in contrast with findings of Oliveira et al. (2011) 

pertaining to a three-subscale instrument of the FINC-NA based on theoretical content, factor 

loadings, and internal consistency of each factor without deleting items. The findings of our 

Generalized Partial Credit Model 

 FamB FamOR FamCP FamRNC 

FamB .993 .259 .175 .204 

FamOR .243 .997 .551 .582 

FamCP .176 .541 .998 .637 

FamRNC .196 .570 .629 .991 
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study indicate that a four-subscale structure of the FINC-NA is the most interpretable to be 

employed in future studies.  

Internal consistencies of the subscales in this study were moderate to strong (Nunnally 

& Bernstein, 1994) and Cronbach’s alphas were slightly lower compared to those found in other 

studies (Gusdal, Josefsson, Thors Adolfsson, & Martin, 2017; Rahmqvist, et al., 2014; 

Saveman, et al., 2011). The two smaller subscales, Fam-OR and Fam-B, show adequate 

reliability especially compared to those of the eight-item subscale of Fam-CP. This may imply 

that fewer items per subscale are able to give the same amount of information. The internal 

consistency of the total score of .88 shows a strong reliability of the total FINC-NA scale and 

supported its use in further studies.  

All of the items in this study had factor loadings ≥.42. These findings are in contrast 

with findings of, e.g., Mackie et al. (2017), who found four items with factor loadings < 0.32; 

OR2, CP3, CP6, and CP8, respectively. In our study, factor loadings for these items were 

higher; .67 (OR2); .70 (CP3); .42 (CP6), and .46 (CP8), respectively. These different findings 

may reflect cultural differences between countries. 

Score distributions show responses on all Likert categories which supports the 

application of a five-point Likert scale. As was found by Saveman et al. (2011), a number of 

items show ceiling effects that do not adequately measure the right side of the latent trait. For 

example, item B2 (The presence of family members makes me feel stressed) has a score 

distribution of 1, 3, 21, 34, and 41, respectively, as shown in Table 3. Nurses that scored a five 

on these items may possibly have had an even higher latent trait value. In this case, it might be 

relevant to add a stronger formulated item in order to differentiate between nurses who have an 

even higher latent trait score on this concept which would result in expanded scale measurement 

properties. 
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Generalized Partial Credit coefficients of the majority of items indicate monotonicity as 

the model assumes, that is, most item categories indeed increase monotonically with increasing 

latent trait values. An example of an item that violates this assumption of monotonicity is RNC6 

(A good relationship with family members gives me job satisfaction). As shown in Table 3, the 

GPCM coefficients of this item range from -2.08 to -0.25, measuring only latent trait values of 

nurses on the left side. This is also reflected by the item information scores of 3.03 on the 

negative side and 0.54 on the positive side (Table 3) and the item information curve of item 

RNC6 in Figure 1D. Thus, this item primarily provides information on the left extreme of the 

latent trait and does not appear to contribute to discriminating between nurses with positive 

responses on this latent Fam-RNC variable (Comrey & Lee, 1992). This suggests that omitting 

this item would result in only a minimal loss of information regarding Dutch nurses.  

We were able to demonstrate that most items of the FINC-NA instrument discriminate 

well between the latent trait scores of nurses by their discrimination parameters, for example, 

all items of the subscale family as its own resource (FamOR) subscale have a discrimination 

parameter larger than 1 (Table 3). Item information curves of the subscale ‘Family as a 

conversational partner’ in Figure 1C illustrate that some items provide considerably more 

information on the nurses’ latent traits than others. An example is item CP6 (It is important to 

find out what family members a patient has) which gives half of the amount of information on 

the nurses’ latent trait compared to item CP3 (I always find out what family members a patient 

has). This might suggest that, with less items, a comparable amount of information could be 

generated on the concept to be measured. 

To the best of our knowledge, this is the first study to apply a Generalized Partial Credit 

Model to the FINC-NA instrument. Classical Test Theory for reliability and confirmatory factor 

analysis are based on covariances of items and provide only indirect information about values 

of the latent trait. By employing this method, the information from the analysis better accords 
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with the actual nurse responses (Yang & Kao, 2014). Therefore, this method of analysis 

generated new information on choice options of the instrument, allowing for detailed insight 

into the construct and content of the instruments’ items. This specific information was generated 

on item level which allowed for more efficient adjustments to the FINC-NA instrument, if 

desirable. The results of this study, as well as previous studies (Benzein, et al., 2008; Saveman, 

et al., 2011), show strong evidence for the four-subscale structure of the FINC-NA. Use of the 

four-subscale structure, as well as the total scale score is therefore recommended for future 

studies.  

Involving families in nursing care is an important development worldwide, and it is 

important that nurses’ attitudes can be measured with an instrument that is valid and reliable 

across countries. By using detailed scale analysis more insight is given into how items and 

subscales of the FINC-NA behave, resulting in more detailed insight into perception of nurse 

attitudes towards the importance of families in nursing care. These results can be relevant for 

other countries who are interested in scale validation, for example countries as shown in Table 

1. To generate additional in-depth information on how the FINC-NA instrument behaves at 

item level in other countries, researchers are invited to validate the FINC-NA in their countries 

and to apply the Generalized Partial Credit Model as a useful method of analysis. A validation 

study could then be performed to investigate linguistic and cultural issues, by comparing two 

or more lists in an international context in order to investigate the possibility of a more generic 

instrument instead of nation-based instruments.  

Strengths and limitations  

A strength of this study was the large sample size of nurses and nursing aides who work with 

families of elderly patients in a hospital or in-home health care; a sample size of > 500 is 

considered very good (Comrey & Lee, 1992). A satisfactory response rate of 49% was reached, 

but if a larger group had responded it might have affected the results. The convenience sample 
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can be seen as a limitation of this study. The home health care organization self-selected one of 

their regions because this organization was in the middle of a reorganization in the other 

regions. This could feasibly have led to some preselection. Also, measuring attitudes of nurses 

entails subjective responses and might provoke social desirable behaviour; possibly influencing 

the reliability of study results.  

Since this is the first time the GPCM was employed in psychometric testing of the 

FINC-NA, a limitation of this study is the impossibility of comparing the results with other 

studies. An additional limitation of this study was that no comparison with other instruments 

measuring nurses’ attitudes towards the importance of family in nursing care was undertaken 

in order to measure construct validity. This could be a suggestion for further research. This 

study, however, did explore construct validity by estimating factor scores and their correlations. 

Future studies need to evaluate the test-retest properties of this instrument. Previous studies 

determined a positive relationship between female gender and a more positive attitude towards 

families in nursing care (Rahmqvist Linnarsson, et al., 2014). Since only 5% of the nurses’ 

population in this study were male, we did not differentiate between gender by Differential Item 

Functioning.  

Conclusion 

Findings of this study show that the FINC-NA instrument has good psychometric properties in 

the sense of reliability, unidimensionality, monotonicity, and information and, therefore, is 

recommended for future family nursing research on behalf of the measurement of effects of 

interventions and to measure changes in nurses’ attitudes. By using an advanced method of 

analysis, we were able to generate detailed information on the psychometric properties of the 

FINC-NA instrument in a Dutch population of hospital and home healthcare nurses. Future 
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research should focus on improving properties of the subscales and generalizability over 

countries.  
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