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A B S T R A C T   

Objective: The objective is to examine whether one of the most used instruments for measuring 
attitudes towards caring for dying patients, the Frommelt Attitude Toward Care of the Dying 
(FATCOD-B) instrument, has the same meaning across different societal contexts, as exemplified 
by Swedish and Saudi Arabian intensive care professionals. 
Methods: A cross-sectional design used the 30-item FATCOD-B questionnaire. It was distributed to 
intensive care professionals from Sweden and Saudi Arabia, generating a total sample of 227 
participants. Ordinal logistic regression models were used to examine the differential item 
functioning (DIF) for each item. 
Results: Up to 12 of the 30 items were found to have significant DIF values related to: (a) Swedish 
and Saudi Arabian intensive care professionals, (b) Swedish and Saudi Arabian registered nurses 
(RNs), (c) RNs’ levels of experience and (d) RNs and other intensive care professionals in Saudi 
Arabia. 
Conclusions: The results indicate that FATCOD should be used cautiously when comparing atti
tudes towards death and dying across different societal and healthcare contexts.   

1. Introduction 

Offering appropriate palliative care to patients and supporting their family members is a high priority globally, regardless of the 
healthcare setting. Advancements in modern medicine mean that most people nowadays die in a hospital setting rather than at home 
[1] When critically ill patients are admitted to an intensive care unit, they are cared for in an environment characterized by a high level 
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of specialist competence, advanced monitoring and invasive treatments, all aimed at preventing and treating organ failure and 
allowing patients to retain their functions and a meaningful life. While most patients in such settings are discharged alive and then go 
through successful recovery processes, some have limited life expectancy and may die during or shortly after leaving intensive care [2], 
so that end-of-life care and death are often an inevitable part of the intensive care environment. The quality of end-of-life care – care 
provided in the short period before death – is generally associated with palliative care, whose intent is to actively relieve patients’ 
distress and pain and provide support to their family members. The American Academy of Hospice and Palliative Care defines palliative 
care as “the active holistic care of individuals with serious health related suffering due to severe illness and especially of those near the 
end of life,” [3]. The same source defines severe illness as “a condition that carries a high risk of mortality, impacts quality of life and 
daily function, and/or is burdensome in symptoms, treatments, or caregiver stress” [3]. Thus, palliative care strives to enhance the 
quality of life for patients and their families. While the care has a quality component, it has challenging constraints of life expectancy 
prediction, especially in the context of intensive care [4]. 

Palliative care guidelines are based on evidence that suggests providing patients and their families with optimized care, aiming at a 
positive impact on care outcomes in intensive care settings [5,6]. However, some studies have suggested that palliative care is 
interpreted differently within an intensive care setting [7–9], and a recent mixed-methods systematic review of 24 studies showed that 
organizational and personal factors influence the integration of provision of palliative care within intensive care settings [10]. While 
organizational factors and leadership are important, the competence, experiences and attitudes of intensive care professionals (all 
personal factors) are also highlighted as important contextual elements that affect palliative care in the context of intensive care [10]. 
Just as the kinds of strategies used to facilitate appropriate palliative care in intensive care have a considerable effect on healthcare 
delivery, so may intensive care professionals’ attitudes towards death and dying [11,12]. Their perspectives are linked to their 
knowledge about death and palliative care in intensive care settings [13,14], so there may be a need to enhance the integration of 
palliative care in such settings. To inform that integration, it might be beneficial to assess intensive care professionals’ attitudes to
wards death, dying, care for patients at the end of life, the provision of quality palliative care and support for patients’ family members 
in intensive care settings. 

Several self-assessment instruments have been developed to measure the attitudes of healthcare professionals and students who 
care for critically ill patients in healthcare settings [12,15]. The Frommelt Attitude Toward Care of the Dying (FATCOD-A) instrument 
was initially designed to determine nurses’ attitudes towards providing comfort to dying patients and to evaluate the effectiveness of 
end-of-life care delivery [16]. It was revised 10 years later, and the current version, FATCOD-B [17], is one of the best known and most 
widely used instruments in relation to death and dying [18] Originally developed in the US for nursing students, FATCOD-B was 
created as a single-dimension scale to measure the relationship between attitudes and variables, such as experience, education and 
spiritual beliefs, among student nurses [19]. The instrument has been psychometrically evaluated in various international contexts, 
such as Sweden, Japan and China [20–23]. However, these studies suggest multidimensionality. For example, a study in Japan showed 
evidence of two dimensions, the FATCOD-I factor, concerning questions relating to attitudes towards death and dying, and the 
FATCOD-II factor, concerning topics relating to patients and family-centred care [24]. The Swedish validation showed similar di
mensions, but the Cronbach’s alpha values were quite low and the authors urged caution regarding the two dimensions and use of the 
total score [20]. An Italian study showed as many as four dimensions [25]. Several studies using the FATCOD-B instrument have 
investigated the impact of educational background, spiritual beliefs and other experiences [11,26,27]. It has been shown that more 
positive attitudes towards death and dying are related to an increased willingness to care for patients requiring palliative care and for 
their families [28] and that longer professional experience leads to more positive attitudes towards death and dying [29,30]. Because 
the original FATCOD-B, in the US context, was unidimensional and various publications from different countries have argued for 
multi-dimensionality, questions arise about the cultural, professional and societal impact on the understanding of and responses to the 
questionnaire across and within different contexts. These questions involve both the total score and the individual items. This could be 
problematic, as comparisons between different professions or countries are not unusual. 

While there are some cross-national similarities in the contexts of providing both intensive and palliative care, there are also 
notable differences [31]. For instance, in Sweden, palliative care is integrated into the national healthcare system and includes both 
specialized and non-specialized palliative care services available in all types of healthcare settings, including intensive care. In Saudi 
Arabia, on the other hand, palliative care is offered within hospital cancer centres and has cancer care as its primary focus. In Saudi 
Arabia, collectivism, related to Islam, is a cultural feature, while culture in Sweden appears as individualism with its cultural heritage 
based on Christian traditions [9], albeit with increasingly marked cultural and religious diversification in current Swedish society. In 
addition, family participation in patient care has been impacted by the Islamic religion in Saudi Arabia, and although family 
participation is promoted in Sweden, it is secondary to the primacy of the patient’s autonomy [32,33]. Note, however, that both 
countries employ multicultural workforces in their healthcare systems [34,35]. 

The use of FATCOD to compare different professional groups within and between countries depends on an understanding of the 
possible impacts of professional background, experience and different societal contexts. Differential item functioning (DIF) analysis is a 
widely used method to examine whether people’s interpretations of and responses to items measuring psychological constructs may be 
influenced by contextual factors other than the construct being measured. To our knowledge, no study has been published that 
evaluates DIF of the FATCOD-B across different societal and healthcare contexts of intensive care. Therefore, the current study rep
resents the first attempt to apply DIF to the FATCOD in the context of healthcare professionals working in intensive care settings in 
Sweden and Saudi Arabia. 
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2. Aim 

The aim of this study is to examine whether the FATCOD-B overall measure has the same meaning across different societal and 
healthcare contexts, as exemplified by intensive care professionals in Sweden and Saudi Arabia. The research questions are as follows.  

1. What are the distributions of the FATCOD individual item responses and the total score?  
2. To what extent are the responses to the FATCOD items explained by the following?  

a. Whether the respondent is a Swedish or Saudi Arabian intensive care professional  
b. Whether the respondent is a Swedish or Saudi Arabian intensive care nurse  
c. The level of experience of intensive care nurses  
d. Whether the respondent is a Saudi Arabian intensive care nurse or other intensive care professional 

3. Methods 

A cross-sectional survey involving respondents from Saudi Arabia and Sweden was employed. 

4. Sample 

The respondents were registered nurses (RNs) and other professionals involved in intensive care teams, including physicians and 
other allied healthcare professionals, such as respiratory therapists. The respondents were of different genders, had diverse back
grounds and nationalities, spoke different languages and had different work experience. They were recruited by convenience sampling 
and were all volunteers from either Sweden or Saudi Arabia. For the Swedish sample, participants were recruited through hospitals and 
universities and comprised critical care nurses (CCNs) and students enrolled in a critical care specialist nursing programme (second 
semester). For the Saudi Arabian sub-sample, participants were recruited through the Saudi Critical Care Society. Information about 
the respondents is provided in Table 1. 

Table 1 
Characteristics of participants by country.  

Characteristics (# missing) Saudi Cohort (N =
127) 

Swedish cohort (N =
150) 

Total 
(N = 277) 

Age 
Range 22–60 25–68 22 
Mean (SD) 37.5 (9.0) 43.6 (11.6) 40,84 
Gender (#1) 
Male 33% 17% 25% (68) 
Female 67% 83% 75% 

(208) 
#missing – .8% (1) .8% (1) 
Professional (#0) 
Registered nurses 59% (75) 79% (118) 70% 

(193) 
Registered nurses enrolled in higher education * 0 21% (32) 21% (32) 
Physician 12% (32) 0 12% (32) 
Respiratory therapist 6% (16) 0 6% (16) 
Other professional** 1%(4) 0 1%(4) 
Level of experience in the ICU (#3) 
0 years – 5years 41% (52) 43% (63) 42% 

(115) 
More than 5 years 58% (74) 57% (85) 58% 

(159) 
#Missing .8% (1) 1.3% (2) 1% (3) 
Previous education on death and dying (#0) 
Course(s) in death and dying previously 22% (28) 16% (24) 19% (52) 
No specific education on death and dying, but material on the subject had been included in 

other courses 
47% (59) 0 21% (59) 

No education dealing with death and dying 32% (40) 84% (126) 60% 
(166) 

Experience in care for patients at the end of life (#0) 
Previous end of life care experience 88% (112) 100% (150) 95% 

(262) 
No end of life care experience 12% (15) 0 5% (15) 

Note: * Registered nurses studying for a Postgraduate Diploma in Specialist Nursing in Intensive Care. ** Professionals involved dietician and 
physiotherapists. 
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4.1. Instrument 

A survey was conducted using FATCOD-B, a self-administered questionnaire consisting of 30 items related to death, dying and end- 
of-life care, measured on a five-point Likert scale ranging from “strongly disagree” to “strongly agree”. The scale was developed in 
1989 b y Frommelt [16] and later adjusted to assess the relationship between various demographic variables and attitudes, resulting in 
FATCOD-B. 

FATCOD-B has an equal number of positive and negative items. Items that include positively worded statements are 1, 2, 4, 16, 18, 
20, 21, 22, 23, 24, 25, 27 and 30 (See Table 2). The remaining items are negatively worded statements. A score of 30 or below 
represents an extremely negative attitude towards caring for dying patients and their families, while a score of 150 or above represents 
a very positive attitude [19]. FATCOD-B includes selected demographic variables, such as gender, previous education relating to death 
and dying, level of professional experience, previous experience of working in or dealing with end-of-life care and anticipation of 
losing a family member. The FATCOD-B scale was validated using content validity and a test–retest; the Cronbach’s alpha value was 
0.92 [19]. The FATCOD-B scale has been translated into several languages, such as Spanish, Swedish, Polish and Italian, and validated 
and tested in each [20,25,36]. In the Swedish, Spanish and Polish FATCOD-B samples, the Cronbach’s alpha value ranged from 0.60 to 
0.76 for the total scale [20,36,37]. Psychometric analysis of the Japanese version suggests two dimensions: FATCOD I (Cronbach’s 
alpha = 0.73) containing 16 items and FATCOD II (Cronbach’s alpha = 0.65) containing 13 items (Item 10 was omitted) [24]. The 
Italian version has four dimensions, with Cronbach’s alpha values ranging from 0.11 to 0.71 [25]. In the present study, we make use of 
the original English version of FATCOD-B for the Saudi Arabian group and the validated Swedish version for the Swedish group. 

4.2. Procedures 

In total, 227 participants from the two countries took part in the study. The Saudi respondent data was collected in two phases, with 
the first taking place at the 11th Saudi Critical Care Society conference in Riyadh in February 2020. In total, 5000 healthcare pro
fessionals attended the conference, with 293 surveys distributed at one location at the conference venue. The authors created a 
collection box to collect the completed questionnaires, and 89 were completed. The second data collection occurred later, with 
questionnaires being distributed online via the Critical Care Society to professionals who had not attended the conference. A link was 
sent via email from the Critical Care Society administration office to 1000 healthcare professionals who were members of the Critical 
Care Society. To detect possible duplicates, the online questionnaire included an item that screened potential respondents who had 
attended the conference and had already completed the questionnaire. The online questionnaires were issued between November 2020 
and January 2021, and 38 completed questionnaires were received. The total Saudi sample thus consisted of 127 healthcare 

Table 2 
Thirty FATCOD items with short descriptions of the meaning of each item.   

FATCOD items 1–15 
FATCOD items 16–30 

1- Giving care to the dying person is a worthwhile experience (Care 
experiences) 

16- Families need emotional support to accept the behavior changes of the dying 
person. (Emotional support for family) 

2- Death is not the worst thing that can happen to a person. (There are 
worse things than dying) 

17- As a patient nears death, the nonfamily caregiver should withdraw from his/her 
involvement with the patient. (Nonfamily caregiver involvement) 

3- I would be uncomfortable talking about impending death with the dying 
person. (Uncomfortable with communication) 

18- Families should be concerned about helping their dying member make the best of 
his/her remaining life. (Family input into care) 

4- Caring for the patient’s family should continue throughout the period of 
grief and bereavement. (Bereavement care) 

19- The dying person should not be allowed to make decisions about his/her physical 
care. (Dying person involvement in decision-making) 

5- I would not want to care for a dying person. (Uncomfortable offering 
care) 

20- Families should maintain as normal an environment as possible for their dying 
member (Maintain normality in the environment) 

6- The nonfamily caregivers should not be the ones to talk about death 
with the dying person. (Talk about death) 

21- It is beneficial for the dying person to verbalize his/her feelings. (Express 
feelings) 

7- The length of time required giving care to a dying person would 
frustrate me. (Lengthy duration of care) 

22- Care should extend to the family of the dying person. (Support family) 

8- I would be upset when the dying person I was caring for gave up hope of 
getting better. (Lack of hope from dying person) 

23- Caregivers should permit dying persons to have flexible visiting schedules. 
(Flexible visiting time) 

9- It is difficult to form a close relationship with the dying person. 
(Relationship with dying person) 

24- The dying person and his/her family should be the in-charge decision-makers. 
(Family authority) 

10- There are times when the dying person welcomes death. (Embrace 
death) 

25- Addiction to pain relieving medication should not be a concern when dealing 
with a dying person. (Pain medication) 

11- When a patient asks, “Am I dying?” I think it is best to change the 
subject to something cheerful (Ineffective Communication) 

26- I would be uncomfortable if I entered the room of a dying person and found him/ 
her crying. (Uncomfortable with emotions) 

12- The family should be involved in the physical care of the dying person 
(Family involvement in the care) 

27- Dying persons should be given honest answers about their condition. (Honest 
communication) 

13- I would hope the person I’m caring for dies when I am not present. 
(Uncomfortable being present at time of death) 

28- Educating families about death and dying is not a nonfamily caregiver 
responsibility (Families education about death) 

14- I am afraid to become friends with a dying person. (Build strong 
relationship) 

29- Family members who stay close to a dying person often interfere with the 
professional’s job with the patient. (Family interferes with care) 

15- I would want to run away when the person actually died. (Personal 
feelings at time of death) 

30- It is possible for nonfamily caregivers to help patients prepare for death. (Prepare 
for death)  
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Fig. 1. FATCOD total score between the two groups (Sweden and Saudi Arabia) for all professional groups.  

Fig. 2. FACTOD total score between the two groups (Sweden and Saudi Arabia) for registered nurses only.  

Fig. 3. FATCOD total score between the professional experience levels of registered nurses from both countries.  

H. HamdanAlshehri et al.                                                                                                                                                                                            



Heliyon 9 (2023) e18864

6

professionals working in Saudi intensive care settings. 
In Sweden, the invitation to participate was sent via email to the heads of nine different intensive care settings at university and 

regional hospitals (levels 1–2) and to the directors of critical care specialist programmes at seven universities (including university 
colleges). The invitation letter contained information about the aim of the study, the data collection procedure, voluntariness and 
confidentiality. The questionnaire was attached to the same email. After gaining formal consent from the heads of intensive care 
settings and programme directors, we distributed the questionnaire as a link, together with the information letter, to potential study 
participants. By answering the questionnaire, the participants agreed to take part anonymously in the study. This information was 
published on universities’ teaching platforms for critical care students and via a weekly newsletter to CCNs. Data were subsequently 
collected from seven hospitals and five universities (two intensive care wards and two universities declined to participate). In total, 364 
intensive care nurses and 82 nurses studying for their critical care diploma received an email with a link to an online survey. The 
Swedish sample consisted of 150 respondents, 118 CCNs and 32 RNs studying for critical care diplomas, while 235 CCNs and 48 
students did not respond to the survey and 11 CCNs and 2 students did not complete the survey in full. The data were collected between 
February and March 2020 and are presented in Table 1. 

4.3. Statistical analysis 

Descriptive statistics were used to analyse the distribution of the FATCOD scores for the groups to be compared. To compare the 
level of professional experience within the nursing group, the level of experience was divided into two categories: 0–5 years of 
experience and more than 5 years of experience. Factor analyses were subsequently conducted to ascertain the defensibility of a single 
overall dimension representing the FATCOD total score, and an internal Cronbach’s alpha value was computed to confirm the survey’s 
internal consistency and reliability. The first and second eigenvalues (based on an exploratory factor analysis of polychoric correlations 
to accommodate the ordinal distributions) were compared to ascertain the presence of a dominant dimension. A confirmatory factor 
analysis (CFA) was subsequently employed using a bifactor model, with one factor representing the FATCOD overall score and two 
uncorrelated “methods factors” to account for dependencies among the positively and negatively worded items [38,39] The acceptable 
fit of the models was based on the following criteria: comparative fit index (CFI), root mean square error of approximation (RMSEA) 
and standardized root mean square residual (SRMR) < 0.08 [40]. The mean- and variance-adjusted weighted least squares (WLSMV) 
estimator was used to accommodate the ordinal item distributions. Analyses were performed with MPlus version 8.3. 

DIF analysis using the ordinal logistic regression (OLR) method was conducted to examine the extent to which responses to the 
FATCOD items could be explained by different sample characteristics, conditional on the total score. The study used OLR analysis, as 
developed by Zumbo (1999) [41]. Three OLR models were used to examine DIF for each item. Model 1 involved entering the total score 
as the independent variable. Model 2 involved investigating uniform DIF by regressing each item on the total score and the groups 
being compared. Model 3 involved investigating non-uniform DIF by adding an interaction between the total score and the grouping 
variable. By comparing the differences in the chi-square, the − 2 log-likelihood values and the Naglekerke R2 between each model, it is 
possible to detect non-uniform or uniform DIF or both for each item. To determine the presence of DIF, we tested for simultaneous 
interaction and group effects using the two degrees of freedom chi-square test. The presence of DIF was indicated by a p-value less than 
or equal to 0.01. The following guidelines were used to evaluate the magnitude of DIF based on differences in Naglekerke R2 values: 
Less than 0.035 indicates negligible DIF, 0.035–0.070 indicates moderate DIF and greater than 0.070 indicates large DIF [17]. 

Fig. 4. FATCOD total score between the professional groups for participants from Saudi Arabia.  

H. HamdanAlshehri et al.                                                                                                                                                                                            



Heliyon 9 (2023) e18864

7

4.4. Ethical considerations 

In this study, we followed the ethical guidelines outlined in the Helsinki Declaration [42]. Respecting peoples’ autonomy, 
beneficence and non-malfeasance, confidentiality and justice were considered and guided the study. In addition, Swedish ethical 
approval was obtained from the Regional Ethical Review Board in Gothenburg (ID997-15). The participants were provided with in
formation about the study, and voluntariness was stressed in the invitation. The head of each intensive care setting and programme 
directors for critical care education at the universities also consented to take part. 

In Saudi Arabia, ethical approval was obtained from the Saudi Critical Care Society, thereby enabling this research to collect survey 
data from the conference and via the online questionnaire. At the conference, potential participants were told about the research by the 
first author, who was located at the society’s booth and was thus able to provide written and oral information about the study and 
obtain the informed written consent of participants. Participants in the online survey were asked to provide informed consent prior to 
their participation in the survey. All responses to the questionnaire in both Sweden and Saudi Arabia were anonymous. 

Fig. 5. FATCOD distribution of items for all professional groups from both Sweden and Saudi Arabia.  
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5. Results 

5.1. Descriptive analysis 

A combined total of 227 responses, including 150 intensive care RNs/postgraduate nursing students (MSc in intensive care nursing) 
from Sweden and 127 intensive care professionals from Saudi Arabia, were included in the study. A basic description of the re
spondents’ information is presented in Table 1. A high frequency of missing responses to the items was not evident among either group. 

As shown in Fig. 1, the total score of the Swedish sample (mean = 133.0, median = 134, and standard deviation [std. dev.] = 8.4) 
was observed to be higher than that of the Saudi Arabian sample (mean = 107.5, median = 107, std. dev. = 11.7). Moreover, 193 
intensive care nursing professionals responded to the FATCOD-B survey – 72 from Saudi Arabia and 118 from Sweden – and the 
Swedish nurses had a higher total score (mean = 132.9, median = 134.0, std. dev. = 8.3) than the Saudi nurses (mean = 109.2, median 
= 109.5, std. dev. = 11.8) (see Fig. 2). The level of professional experience within the RN group indicates that RNs with more than five 
years of experience generally scored higher (mean = 125.5, median = 128, std. dev. = 14.4) than those with five years of experience or 
less (mean = 121.7, median = 123, std. dev. = 16.2) (see Fig. 3). Saudi nurses generally had higher responses (mean = 109.2, median 
= 109.5, std. dev. = 11.8) than other health professionals (mean = 105.1, median = 105.5, std. dev. = 11.2) (see Fig. 4). The dis
tributions of the individual items included in the FATCOD responses from all professionals from both countries are presented in 
Figs. 5–8, showing the responses divided by country, profession and experience level. 

Fig. 6. FATCOD distribution of items for registered nurses only from both Sweden and Saudi Arabia.  
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5.2. Factor analysis 

The factor analysis results identified a first eigenvalue of 11.2 and a second eigenvalue of 3.3. This represents a ratio of 3.4, 
suggesting the presence of a dominant factor and the possibility of a few smaller factors. We subsequently specified a bifactor model by 
adding two uncorrelated “methods factors” to accommodate the dependencies between the positively and negatively worded items 
[43]. A CFA of the bifactor model resulted in an acceptable model fit (CFI = 0.945, RMSEA = 0.067, SRMR = 0.067). Taken together, 
the results are consistent with an overall measure for the FATCOD. 

5.3. Analysis of DIF 

For an overall presentation of the different items at the DIF level, as well as whether the item responses pertaining to attitudes 
towards death and dying were negative or positive, see Table 3 and Table 4. The different comparisons within the sample show a 
considerable number of items (12 of 30 items) that present a statistically significant, moderate (R2 0.035–0.070) or large DIF (R2 above 
0.07) (Tables 3 and 4). In the comparison between countries (all professionals) and between Swedish and Saudi Arabian RNs, the same 
eight items presented a large DIF (items 12, 16, 18, 20, 21, 24, 25 and 29). Professionals from both countries showed a moderate DIF 
for two items (items 8 and 30), whereas RNs showed a moderate DIF for items 1, 8, 15 and 30. The RNs’ level of experience did not 
show any significant DIFs. For the professional groups within the Saudi Arabian sample, one item had a moderate DIF (item 25), an 

Fig. 7. FATCOD distribution of items for registered nurses from both countries comparing level of professional experience.  
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item that showed a large DIF in all comparisons except for professional experience level. 
The items with the largest DIFs primarily related to family-centred care questions: family involvement in the physical care of their 

loved one (item 12), emotional support for the family (item 16), the involvement of family in supporting the dying person (item 18), 
creating a familiar environment for the dying person (item 20), family and the dying person should be in charge of decision making 
(item 24) and an item concerning families’ negative interaction (interfering) with healthcare professionals (item 29). The remaining 
two items (items 21 and 25) covered attitudes towards patient communication and pain medication strategies with regard to possible 
addiction problems. 

6. Discussion 

This study examined the possibility of societal, professional and experience-related influences on how participants’ responses to the 
items reflected their overall attitudes towards death and dying by using one of the most frequently used instruments to measure this 
construct, FATCOD-B. Research has shown that such attitudes are important prerequisites for the successful integration of palliative 
care outside specialized settings for such care. The present study suggests that, in terms of intensive care settings, FATCOD-B is 
challenging if it is intended to be used to compare results from different countries. However, differences were not observed when 
comparing RNs and other professional groups within the same country or when comparing RNs’ levels of experience in the two 
countries. 

Fig. 8. FATCOD distribution of items for Saudi Arabian professionals only comparing professional groups.  
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When a self-evaluative instrument is used in different populations, the general assumption is that the meanings of the items and 
scores are equivalent across populations. Psychometric methods, such as DIF (and, for example, response shift analysis of changes over 
time), are important statistical approaches for assessing this assumption for both new and existing instruments because they enable 
investigation of their relevance for comparisons (among, for example, countries/societies, professional groups and organizations; here, 
country was used as a proxy for other influencing factors). As shown in the present study, the total score for FATCOD-B initially suggests 
a difference in attitudes between the countries, which cannot be interpreted in light of the moderate to large differences in DIF. We 
found that 12 of the 30 items presented moderate to large DIF when comparing different geographical and professional populations. 
This demonstrates that the FATCOD-B items and corresponding scores may not have the same meaning across different societal 
contexts. Using FATCOD-B to compare attitudes towards death and dying across different professional groups and countries may 
therefore not be warranted. Still, these results do not necessarily preclude the use of FATCOD-B within a country, at least not within the 
same professional groups. 

Palliative care aims to provide high-quality care for critically ill people at the end of life by focusing on comforting them and 
supporting their family members [5,6]. In view of this, it is interesting to see that the greatest DIF items (8 of 30 items) were linked to 
attitudes towards family-centred care, such as involvement in decision making, taking part in physical care and supporting families 
emotionally. This suggests that the concept of family and its involvement have different meanings in Swedish and Saudi society. 
However, as visualized in Fig. 8, there is a difference between professional groups, not least concerning the attitudes towards pain 
management strategies with regard to possible addiction problems. This could suggest that the use of FATCOD-B should be evaluated 
further between different professional groups, such as physicians and RNs. As pain management is a fundamental part of end-of-life 
palliative care, the large discrepancy regarding pain management and addiction is worth more detailed investigation, at least as the 
ongoing opioid crisis in many countries (including the US, Canada and Sweden) continues to challenge the healthcare system in terms 
of high morbidity and mortality rates [44]. 

When comparing participants from different countries, geographical differences are not the only ones involved. For healthcare 
structures, there are striking differences, with Sweden having a small number of intensive care beds (551) [45] while Saudi Arabia has 
many more (6,341) [46]. There are also societal and cultural differences. Although each country has a single official language (Swedish 
in Sweden and Arabic in Saudi Arabia), the professional language among healthcare professionals in Saudi Arabia is most often 

Table 3 
The results of Chi-square/P-value and R-square differences related to responses to FATCOD Items (1–15) from Swedish and Saudi Arabian 
participants.   

FATCOD items 
Professional groups from both 
countries 

Registered nurses from both 
countries 

Level of professional experience 
of registered nurses from both 
countries 

Professional groups within the 
Saudi Arabian group 

R-square 
differences 

Chi-square 
Differences/ 
P-value 

R-square 
differences 

Chi-square 
Differences/ 
P-value 

R-square 
differences 

Chi-square 
Differences/ 
P-value 

R-square 
differences 

Chi-square 
Differences/ 
P-value 

1.Care experiences 0,038 8203/ 
<0.001 

0,049 9281/ 
<0.001 

0,007 1389/0,249 0022 4,19/0,061 

2. There are worse 
things than dying 

0,001 0108/0,473 0 1,01/0,301 0002 1,77/0,206 0007 4763/0,046 

3. Uncomfortable with 
communication 

0 11,871/ 
0,001 

0 12,81/ 
<0.001 

0,006 3,08/0,107 0 1421/0,245 

4. Bereavement care 0,015 4475/0,053 0007 4923/0,042 − 0,007 1732/0,210 0 0,138/0466 
5. Uncomfortable 

offering care 
0,002 6567/0,018 0 0,138/0466 0,004 9295/0,004 0013 2,22/0,164 

6. Talk about death 0,015 9869/0,003 0024 8953/0,005 0007 3345/0,093 0001 0,911/0317 
7. Lengthy duration of 

care 
0,001 2584/0,137 0001 0,575/0375 0,022 5105/0,038 0001 2363/0,153 

8. Lack of hope from 
dying person 

0,054 26,112/ 
<0.001 

0,061 20,267/ 
<0.001 

0,016 20,893/ 
<0.001 

0,008 1605/0,224 

9. Relationship with 
dying person) 

0,001 3305/0,095 0003 3907/0,070 0007 6718/0,017 0002 0,479/0393 

10. Embrace death 0,012 43,088/ 
<0.001 

0,022 8,7/0,006 0001 1246/0,017 0015 5,73/0,028 

11. Ineffective 
Communication) 

0,005 5,54/0,031 0013 3613/0,082 0004 2117/0,173 0032 5527/0,031 

12- Family 
involvement in the 
care 

0,274 81,674/ 
<0.001 

0,307 63,769/ 
<0.001 

0,01 2522/0,141 0018 5911/0,026 

13. Uncomfortable 
being present at 
time of death 

0,012 7719/0,010 0,01 4274/0,059 − 0,001 2402/0,150 0012 2247/0,162 

14. Build strong 
relationship 

0,002 1409/0,247 0001 2049/0,179 0005 3769/0,075 0003 0,565/0376 

15. Personal feelings at 
time of death 

0,029 15,968/ 
0,000 

0045 13,261/ 
<0.001 

− 0,002 1138/0,283 0001 0,438/0401  
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English. A third of the Saudi Arabian population consists of migrants and guest workers [47], while the Swedish population has only a 
fifth [48]. The religious heritage in Sweden is Christian, and current Swedish society is marked by multi-religious approaches and 
multiculturalism. Saudi Arabia has Islamic heritage and a healthcare system that relies on guest workers with different religious and 
cultural backgrounds [34,35]. All these circumstances and more result in different cultural influences affecting intensive care pro
fessionals in Sweden and Saudi Arabia. 

6.1. Limitations of the study 

This study has several limitations. First, the sample sizes in this study were quite small, and the number of participants was un
equally divided between different professional groups, as most respondents were RNs. A discrepancy arose because only RNs were 
included in the Swedish sample, while RNs and other intensive care professionals (mainly physicians) were included in the Saudi 
sample. Second, different sampling methods were used for each group, which may have a negative influence on the findings, together 
with the fact that the responses from the Saudi Arabian group were collected at the beginning of the Covid-19 pandemic, which could 
explain the low response rate. DIF tests are usually based on larger samples than those that we used, which potentially limits the results 
of the study. However, as the DIF results are quite consistent, we still argue for caution when comparing the results of FATCOD-B across 
different countries/societies and professional groups. Although our results suggest a dominant overall dimension representing atti
tudes towards death and dying, further research on dimensionality is recommended. 

7. Conclusions 

Our findings suggest that intensive care professionals in Sweden and Saudi Arabia do not respond similarly to several FATCOD 
items. Consequently, the FATCOD total scores might have different meanings in Swedish and Saudi Arabian intensive care contexts and 

Table 4 
The results of Chi-square/P-value and R-square differences related to responses to FATCOD Items (16–30) from Swedish and Saudi Arabian 
participants.   

FATCOD items 
Professional groups from both 
countries 

Registered nurses from both 
countries 

Level of professional experience 
of registered nurses from both 
countries 

Professional groups within the 
Saudi Arabian group 

R-square 
differences 

Chi-square 
Differences/ 
P-value 

R-square 
differences 

R-square 
differences 

R-square 
differences 

Chi-square 
Differences/ 
P-value 

R-square 
differences 

Chi-square 
Differences/ 
P-value 

16. Emotional support 
for family 

0,136 36,891/ 
<0.001 

0,19 35,757/ 
<0.001 

− 0,001 0012/0,497 0015 2558/0,139 

17. Nonfamily 
caregiver 
involvement 

0,05 17,207/ 
<0.001 

0,032 10,599/ 
0,002 

− 0,001 1242/0,268 0014 3237/0,099 

18. Family input into 
care 

0,096 26,455/ 
<0.001 

0,126 26,610/ 
<0.001 

0,002 0061/0,484 0009 4842/0,044 

19. Dying person 
involvement in 
decision-making 

0,004 1859/0,197 0012 4,82/0,044 0009 1296/0,261 0008 1437/0,243 

20. Maintain normality 
in the 
environment 

0,233 65,985/ 
<0.001 

0,254 48,422/ 
<0.001 

0,011 2048/0,179 0 0,135/0467 

21. Express feelings 0,119 31,711/ 
<0.001 

0,17 27,052/ 
<0.001 

0,033 0545/0,380 0003 2376/0,152 

22. Support family 0,005 5128/0,038 0024 5193/0,037 0006 2743/0,126 0007 4673/0,048 
23. Flexible visiting 

time 
0,029 9699/0,003 0025 5891/0,026 0002 0,346/0430 0,027 4,21/0,060 

24. Family authority 0,279 85,971/ 
<0.001 

0,317 72,124/ 
<0.001 

− 0,001 0371/0,415 0035 6866/0,016 

25. Pain medication 0,135 69,654/ 
<0.001 

0,122 39,479/ 
<0.001 

0,005 0525/0,384 0064 8286/ 
<0.001 

26. Uncomfortable 
with emotions 

0,01 19,841/ 
<0.001 

0,016 16,076/ 
<0.001 

0 1669/0,217 0 0,127/0469 

27. Honest 
communication 

0,03 10,36/0,002 0,05 11,393/ 
0,001 

0016 3959/0,069 0002 1647/0,219 

28. Families education 
about death 

0 8232/0,008 0004 5567/0,030 0001 0,77/0,340 0015 2261/0,161 

29. Family interferes 
with care 

0,071 39,224/ 
<0.001 

0,082 31,245/ 
<0.001 

0,001 1879/0,195 0023 3034/0,109 

30. Prepare for death 0,049 37,103/ 
<0.001 

0,036 31,818/ 
<0.001 

0,019 4241/0,059 0023 5081/0,039 

Note: (The green FATCOD items are positively worded questions), light orange represents (Zumbo criteria, R2 values moderate (0.035–0.070), while 
red represents (greater than 0.070 is large). The p-value is less than or equal to 0.01. 
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therefore may not provide a fair comparison of these populations. Further analysis of the dimensionality and measurement equivalence 
of the FATCOD scale is recommended, particularly in terms of the instrument’s applicability and relevance as a measure of knowledge 
translation or integration of palliative care. 
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