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ABSTRACT

In the complex environment of intensive care units, needs of patients’ relatives might
be seen as the lowest priority. On the other hand, because of their patients’ critical
and often uncertain conditions, stress levels of relatives are quite high. This study
aims to adapt the Critical Care Family Need Inventory, which assesses the needs

of patients’ relatives, for use with the Turkish-speaking population and to assess
psychometric properties of the resulting inventory. The study was conducted in a
state hospital with the participation of 191 critical care patient relatives. Content
validity was assessed by expert opinions, and construct validity was examined by
exploratory factor analysis (EFA). Cronbach’s alpha coefficient was used to determine
internal consistency. The translated inventory has a content validity ratio higher
than the minimum acceptable level. Its construct validity was established by the
EFA. Cronbach’s alpha coefficient for the entire scale was 0.93 and higher than 0.80
for subscales, thus demonstrating the translated version’s reliability. The Turkish
adaptation appropriately reflects all dimensions of needs in the original CCFNI, and
its psychometric properties were acceptable. The revised tool could be useful for
helping critical care healthcare workers provide services in a holistic approach and for
policymakers to improve quality of service.

Subjects Emergency and Critical Care, Health Policy, Neurology, Psychiatry and Psychology,
Statistics

Keywords Intensive care, Patient satisfaction, Patient relatives, Patient rights, Critical Care Family
Needs Inventory, Psychometric properties

INTRODUCTION

In intensive care units (ICUs), which mostly serve patients with severe health problems,
healthcare workers need to make decisions that are simultaneously swift and correct. In
the complex nature of this environment, the needs of the patient’s relatives might be seen
as the lowest priority (Mendonca & Warren, 1998). On the other hand, because of the
patient’s critical and often uncertain condition, the family’s stress levels are often quite high
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(Ozgursoy ¢ Akyol, 2008). Meeting relatives’ needs—to be informed clearly and honestly,
for example—might reduce their stress (Kutlu, 2000; Price et al., 1991; Siddiqui, Sheikh

¢ Kamal, 2011). Physicians and especially critical care nurses are in the best position to
help relatives (Leske, 1986; Ozgursoy ¢ Akyol, 2008). However, relevant literature studies
have shown that the specific needs and concerns of relatives of critical care patients are not
properly met (Curry, 1995; Kleinpell ¢ Powers, 1992), and the most cited reason for not
meeting the needs is misjudgement of the importance of those needs (Johnson et al., 1995;
Leung, Chien ¢» Mackenzie, 2000). Thus, determining and understanding the dimensions
of relatives’ needs seems the first step toward improving quality of service, and also for
exercising a major patient right—to be informed in a thorough and timely manner.

Molter (1979), who conducted one of the earliest studies on the needs of critical care
patients’ relatives, constructed a needs list. Leske modified this list and titled it Critical Care
Family Need Inventory (CCFNI) (Leske, 1991), defined its aim as determining the level
of importance of relatives’ needs and developing a tool for clinics to measure categories
of family needs. The inventory has been adapted into various languages and cultures, and
validity and reliability studies performed accordingly (Bandari et al., 2014; Bijttebier et al.,
2000; Chien, Ip & Lee, 2005; Coutu-Wakulczyk & Chartier, 1990; Macey & Bouman, 1991;
Sungeun, 2008). This inventory has been used in many subsequent studies (Lee ¢ Lau,
2003; Leung, Chien ¢ Mackenzie, 2000; O’Malley et al., 1991; Quinn, Redmond ¢ Begley,
1996). In fact, two previous studies have translated CCENI into Turkish. Conducted by
Unver (1998), the first study assessed reliability by Cronbach’s alpha coefficient, while Toros
(2003), in addition to reliability analysis, assessed content validity by Kendall’s coefficient
of concordance. However, these two studies basically assumed that the inventory is
unidimensional and that all 45 items measure the same “need” dimension. Yet, CCENI
items are quite heterogeneous. The constructed validity of the original inventory, which
comprised five subscales, was not assessed in those two studies. Furthermore, conducting
comprehensive translation processes is not sufficient for adapting an inventory into a
different language (Gjersing, Caplehorn ¢ Clausen, 2010), and therefore all reliability and
validity analyses must be redone (Artino et al., 2014). To use an inventory developed for
a specific culture in another language or culture, its psycholinguistic and psychometric
properties must be (re)assessed (/£gisdértir, Gerstein & Cinarbas, 2008). This issue was not
properly addressed by earlier translations.

This study was designed to adapt the CCFNI to the Turkish speaking population. It
addition, it aimed to estimate language validity, content validity, construct validity, and
discriminant validity to support construct validity and reliability, considering CCFNI
subscales as well. Overall, this study aims to provide an inventory for healthcare workers
and policymakers to use for understanding critical care patient relatives’ needs and thus
improving healthcare.

METHODS

This study was methodologically designed to translate CCENI into Turkish and then to
determine its validity and reliability.

Biiylikgoban et al. (2015), Peerd, DOI 10.7717/peerj.1208 2/12


https://peerj.com
http://dx.doi.org/10.7717/peerj.1208

Peer

Original inventory

Molter (1979) has acknowledged that the content validity of the needs list she has
developed was limited, and has given no information on its reliability. Molter’s needs
list, modified by Leske (1991) and titled CCFNI, now assesses needs of critical care
patients’ relatives with 45 items. It uses a four-point Likert scale (1: not important; 2:
slightly important; 3: important; 4: very important). In the construct validity analysis, five
subscales were defined: Support (n: 15), Comfort (n: 6), Information (n: 8), Proximity (n:
9), and Assurance (n: 7). Calculated for internal consistency, Cronbach’s alpha coefficients
lie between 0.61 and 0.88 for subscales, and for the entire inventory the Cronbach’s alpha
coefficient is 0.92 (Leske, 1991).

Translation into Turkish
In adapting CCENI to Turkish, it was first translated using a four-step methodology (Sousa
& Rojjanasrirat, 2011).

e Forward translation: Two physicians with a good command over English and a linguis-
tics expert each independently translated the original inventory from English to Turkish.

e Reconciliation: The three translators and researchers compared the forward versions
with the original inventory and reconciled their differences.

e Back translation: A professional translator with a good command over both Turkish and
English translated the reconciled version from Turkish back to English.

e Comparison: As a last step, the original and back-translated versions were reevaluated.
The back-translation was compared with the original instrument to determine whether
any differences between the English and Turkish inventories in meaning and concept
coherence. After the necessary corrections, the inventory assumed its final target
language version.

This approach provided concept and language equivalence; therefore, an agreement on
the inventory’s final translation was achieved.

Validity and reliability

Content validity

After the translation process was completed, experts assessed the Turkish version’s content
validity. Ten experts, four anaesthesiology specialists, and six intensive care nurses, were
asked to assess the items’ content, meaning, and comprehensibility using terms proposed
as inappropriate; appropriate to some extent—item should be revised; appropriate—minor
changes required; and quite appropriate (Gozum & Aksayan, 2003; McKenzie et al., 1999).
The assessments appropriate—minor changes required and quite appropriate were accepted
as appropriate overall, and content validity ratio (CVR) was calculated accordingly
(Lawshe, 1975). Experts’ suggestions were also solicited, and these were used to revise
items. After that step, to assess its comprehensibility, the Turkish CCFNI version was
reviewed by a panel comprising eight people: two patient relatives, two critical care nurses,
two physicians working in intensive care, and two researchers. Revisions suggested by the
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abovementioned ten experts were evaluated and rephrased by the panel to increase the
inventory’s comprehensibility while maintaining its meaning.

Pre-testing

The inventory, which was improved by expert opinions, was pre-tested through partici-
pation by 15 volunteer patient relatives. These volunteers evaluated inventory items for
readability, comprehensibility, sentence length, clearness and clarity of meaning to ready
the inventory for implementation. After pre-testing, no changes to the content of the
Turkish version were required.

Implementation

The CCFNI Turkish version was implemented at Nazilli State Hospital in the city of Aydin,
Turkey. The hospital serves a population of 350,000, and also a substantial amount of
travelers since Aydin is located near a busy highway between megalopolis cities like Istanbul
and holiday resorts in south Turkey. As Chien, Ip ¢» Lee (2005) quoted, Stevens suggests that
at least 200 cases are required for exploratory factor analysis to ensure the reliability of the
factor structure. A convenience sampling of 204 family members of critical care patients
admitted to ICUs from September to December 2012. However, eight relatives withdrew
from the study, and five failed to complete the inventory. Thus, data were collected from
191 participants who were relatives of patients older than 18, with educational levels from
6th grade to university graduation, within 24-72 h of the patient’s hospitalization. In this
study, the spouse and blood-related family members are considered relatives. After being
informed about the study and voluntarily consenting to participate, relatives completed the
self-reported inventory in 10—15 min.

Data analysis

Construct validity was examined with exploratory factor analysis (EFA) to explore a
possible different factor structure of the inventory in the Turkish-speaking population
(Buyukozturk, 2004). Sampling adequacy for factor analysis was measured by Kaiser-
Meyer-Olkin (KMO) and Bartlett’s test of sphericity. Principal components analysis and
Varimax rotation were used in factor analysis; eigenvalues, percentage of total variance
explained, scree plot, and factor loadings were examined together. The factor in the steep
curve of scree plot, before the first point that started the flat line trend, was identified as a
“significant factor,” in other words, the number of factors with eigenvalues higher than 2
(Buyukozturk, 2004).

Discriminant validity analysis was conducted by student ¢-test and effect size to support
construct validity. The relationship between variables of the patient’s diagnosis, relative’s
gender, degree of relatedness, and scores obtained from the entire inventory and its
subscales were evaluated.

Reliability analysis was performed by calculating Cronbach’s alpha coefficients of the
entire inventory, its subscales, and item-total correlation coefficients.

Significance level was set at 0.05 for all tests, and the confidence interval was 95%.
Statistical analysis was performed using PASW statistics for Windows (SPSS, Inc., IBM)
version 21.0.
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Ethical considerations

Written permission to adapt the inventory for the Turkish population was obtained from
both Nancy C. Molter and Jane S. Leske. Official permission of Aydin Health Directorate
and approval of Ege University School of Medicine’s Research Ethics Committee were
granted (Approval number 12-09/12). Participants were informed of the study’s aims
and methods and of their ability to leave the study anytime they wanted without any
consequence to the patient’s care. They were enrolled in the study only after their consent
was obtained.

RESULTS

Sample characteristics

The mean age of the patient relatives was 43.91 years (SD, 12.54 years; range, 18—74 years),
and 54.0% were women. The relatives were adult children (40.8%), parents (16.7%),
spouses (8.9%), and other relatives (32.9%). The patients’ mean age was 66.14 years
(SD, 17.60 years; range, 18-96 years), and 57.4% of patients were men. Of all patients,
16.8% were receiving intensive care because of trauma, while others were being treated for
internal diseases.

Validity of the Turkish inventory

Content validity

On rating the translation’s appropriateness by the ten health professionals, only two items,
To have directions as to what to do at the bedside and To have a telephone near the waiting
room were considered by more than two raters as inappropriately translated. They were
modified to the following: To have a list of what to do when visiting my patient and To have
a telephone I can use near the waiting room. According to the expert assessments, the items’
CVR were between 0.80 and 1.00. These values were compared to the table of minimum
CVR proposed by Lawshe (1975). As defined in this table, minimum CVR value for ten
experts was 0.62. Therefore, the experts accepted all the inventory’s items. In the last step
of content validity, a panel of eight people reviewed the inventory and suggested revision
for only one item: To know which staff member could give what type of information was
modified to To know which staff member (physician, nurse, medical secretary) could give
what type of information.

Construct validity

KMO and Bartlett’s test of sphericity were used to measure sampling adequacy for
factor analysis. The values of KMO (0.87) and Bartlett’s test of sphericity (x2: 4510.8;

p < 0.00) were considered significant, and it was accepted that the data was appropriate
for factor analysis. Principal component analysis explained the three components with
eigenvalues exceeding 2.0 in the unrotated matrix. Varimax rotation was performed on
all 45 items. Item loadings above 0.30 and items within 0.10 of the highest loading were
prohibited. The following five items failed to meet these criteria and were omitted: To
have visiting hours changed for special conditions; To have the waiting room near the patient;
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Table 1 Factor structure of the Turkish CCFNI.

Factors  Eigenvalues Percentage of total Cumulative percentage of Factor
variance explained total variance explained loadings
F1 11.8 18.50 18.50 0.78-0.37
F2 3.65 12.90 31.41 0.73-0.34
F3 2.01 12.25 43.66 0.79-0.42

To have explanations given that are understandable; To have someone to help with financial
problems; and To have visiting hours start on time.

This three-subscale factorial structure explains 43.66% of total variance. Items’ factor
loadings varied from 0.34 to 0.79. Table 1 displays eigenvalues, percentage of total variance
explained, and factor loadings.

Consequently, the revised inventory comprised 40 items, and the subscales’ names were
rephrased because the Turkish version had a three-factor structure, i.e., Need for support
and comfort; Need for proximity and assurance; need for information. The CCFNI Turkish
version’s three factor structure differs from the original inventory in item categorization.
Table 2 shows which item belongs to which factor in Leske’s result.

Completion of the discriminant validity analysis determined that the inventory was
able to discriminate among participants according to the following independent variables:
patient’s diagnosis, patient relative’s gender, and degree of relatedness (Table 3).

We discovered that patients hospitalized because of internal diseases, women relatives,
and relatives excluding parents had higher scores compared to others. The need for support
and comfort and the need for information subscales were sensitive to patients’ diagnoses and
degree of relatedness, while the need for proximity and assurance subscale was sensitive to
the patient relative’s gender, degree of relatedness, and patient diagnosis.

Reliability of the Turkish inventory
Internal consistency

Cronbach alpha coefficient calculated for the inventory’s Turkish version was 0.93 for the
entire scale and from 0.83 to 0.92 for the three subscales (Table 2).

Item-total correlation

It was found that item-total correlation coefficient, which was calculated to determine the
relationship of items with total score, lay between 0.28 and 0.65 for every item. The only
item that fell below the 0.30 criterion was: To have questions answered honestly (item-total
correlation of 0.28) (Table 2).

DISCUSSION

This study was designed, first, to adapt the CCFNI to the Turkish population and, second,
to explore its content validity, construct validity, and reliability.

Validity
After the translation process, the translated items in the Turkish version correspond to the
original inventory’s items. This showed that language validity was ensured. In addition,
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Table 2 Item factor loadings, Cronbach’s alpha and item-total correlation coefficients.

Item number Items Factor loading Item-total
(Original inventory factor) correlation
F1 F2 F3
Support/comfort (Cronbach’s o: 0.92)
33 (S) To be alone at any time 0.78 0.56
27 (S) To have someone be concerned about with your health 0.69 0.61
26 (S) To have another person with you when visiting the critical care unit  0.68 0.64
18 (S) To have a place to be alone while in the hospital 0.68 0.60
37 (I) To be told about chaplain services 0.66 0.48
30 (S) To feel it is all right to cry 0.65 0.53
24 (S) To have a pastor visit 0.64 0.48
29 (P) To talk to the same nurse every day 0.62 0.62
20 (C) To have comfortable furniture in the waiting room 0.60 0.58
38 (I) To help with the patient’s physical care 0.58 0.63
34 (S) To be told about someone to help with family problems 0.57 0.58
32 (C) To have a bathroom near the waiting room 0.55 0.56
8 (O) To have good food available in the hospital 0.53 0.53
10 (P) To visit at any time 0.53 0.58
23 (C) To have a telephone near the waiting room 0.49 0.55
44 (P) To see the patient frequently 0.47 0.62
21 (C) To feel accepted by the hospital staff 0.47 0.65
31 (S) To be told about other people that could help with problems 0.47 0.56
12 (S) To have friends nearby for support 0.44 0.43
7 (S) To talk about feelings about what has happened 0.37 0.42
Assurance/proximity (Cronbach’s «: 0.83)
43 (A) To know specific facts concerning the patient’s progress 0.73 0.38
42 (A) To feel that the hospital personnel cares about the patient
5(A) To have questions answered honestly 0.63 0.28
41 (P) To receive information about the patient at least once a day 0.62 0.35
14 (A) To feel there is hope 0.62 0.34
28 (C) To be assured it is all right to leave the hospital for a while 0.62 0.44
17 (A) To be assured that the best care possible is being given to the patient 0.61 0.46
11 (D) To know which staff members could give what type of information 0.56 0.49
3 (D) To talk to the doctor every day 0.53 0.32
9 (S) To have directions as to what to do at the bedside 0.52 0.41
2(S) To have explanations of the environment before going into the 0.34 0.37
critical care unit for the first time
Information (Cronbach’s a: 0.84)
16 (I) To know how the patient is being treated medically 0.79 0.59
19 (I) To know exactly what is being done for the patient 0.78 0.53
15 (I) To know about types of staff members taking care of the patient 0.64 0.57
25 (S) To talk about the possibility of the patient’s death 0.59 0.56
13 (I) To know why things were done for the patient 0.57 0.49
39 (P) To be told about transfer plans while they are being made 0.54 0.46

(continued on next page)
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Table 2 (continued)

Item number Items Factor loading Item-total
(Original inventory factor) correlation
F1 F2 F3
40 (P) To be called at home about changes in the patient’s condition 0.52 0.39
4 (D To have a specific person to call at the hospital when unable to visit 0.51 0.45
36 (P) To have visiting hours start on time 0.42 0.49
Table 3 Distribution of subscale scores in terms of independent variables.
Variables Total inventory Support/comfort Proximity/assurance Information
Patient relative’s gender P*: 0.041 Effect size: 0.29 P?:0.144 P*: 0.003 Effect size: 0.41 P*:0.086

(Woman > man)

Degree of relatedness
(Others > parents)

Patient’s diagnosis

(Others > trauma/post-op)

P*:0.000 Effect size: 1.31

P%: 0.000 Effect size: 0.71

P?:0.000 Effect size: 1.17

P?: 0.000 Effect size: 0.87

P?: 0.000 Effect size: 1.00

P*: 0.008 Effect size: 0.51

P*:0.000 Effect size: 1.13

P*: 0.01 Effect size: 0.47

Notes.
2 Student’s ¢ test

Effect size, (Mean 1 — Mean 2)/Total standard deviation; Effect size assessment criterion: 0.20, small; 0.50, medium; 0.80, large (Cohen, 1988).

CVR value calculated from expert opinions showed that all items complied with the
inventory’s aim, so the translated inventory’s content validity was established. In the Toros
(2003) study, correlation among expert opinions was low (Kendall’s coefficient w: 0.1343;
p > 0.05). Thus, it is possible to say that the version developed in this study adequately
reflected the terms and concepts of CCFNIL.

The Turkish inventory’s construct validity was established well enough with this study.
Two kinds of diverseness emerged with factor analysis: five original items were omitted
because of overlap, and the five-factor structure originally defined by Leske was modified
to three factors. This three-factor structure explains 43.66% of total variance; in other
words, the Turkish version’s factorial structure is acceptable since 40%—60% is the interval
of acceptance for multifactorial patterns (Cokluk, Sekercioglu ¢ Buyukozturk, 2010). The
original five-factor structure of changed in both French (Coutu-Wakulczyk ¢ Chartier,
1990) and Dutch adaptations: The items spread under quite different factors while
retaining the five-factor structure (Bijttebier et al., 2000). Thus, it is possible to say that
the three-factor structure is not inadequate because the subscales might vary with respect
to different languages and cultures. Notably, future studies with larger samples would be
valuable in further assessing the Turkish inventory’s factor structure.

Discriminant validity analysis revealed significant differences among scores obtained
with respect to patient’s diagnosis, patient relative’s gender, and degree of relatedness.
This indicates that the Turkish inventory demonstrating differences among participants
according to some variables refers to its discrimination strength. This also supports
construct validity. Women relatives, relatives excluding parents, and patients hospitalized
because of internal diseases had higher scores compared to others. Previous studies have
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suggested that female relatives generally report higher need levels than male relatives
(Coutu-Wakulczyk & Chartier, 1990; Price et al., 1991; Rukholm et al., 1991; Tekinsoy, 2005).
In the study by Bijttebier et al. (2000), women relatives scored higher in all subscales except
Information. In this study, the scores of patients’ parents were relatively low in all subscales.
Tekinsoy (2005) also found that parents had lower needs scores in Support and Comfort
subscales. The patient’s diagnosis was also discriminatory both in total inventory and its
subscales. Needs of relatives whose patients have internal diseases are higher than other rel-
atives’ needs. Similarly, Wong found that medical patients’ family members rated the need
to be informed more important as compared to surgical patients’ parents (Worng, 1995).

Reliability

In previous studies, Cronbach’s alpha coefficient was found ranging 0.69-0.95 for the
entire inventory (Bandari et al., 2014; Coutu-Wakulczyk & Chartier, 1990; Sungeun, 2008;
Toros, 2003; Unver, 1998) and 0.61-0.94 for its subscales (Bandari et al., 2014; Bijttebier
et al., 20005 Chien, Ip & Lee, 20055 Leske, 1991; Sungeun, 2008). In this study, reliability
estimates between each item and the entire inventory, as well as Cronbach’s alpha,
indicated that the inventory and its subscales had good internal consistency. Item-total
correlation coefficients also supported internal consistency.

Strengths and limitations

This study’s strength is its methodology for adaptation. However, the fact that the sample
is not representative for Turkey limits the findings’ generalizability. In addition, patients’
relatives whose patients’ duration of stay in ICU is 24 h may limit the results as 24 h could
be insufficient to experience the ICU environment. Also, whether patient relatives have
previous ICU experience or not was not asked, and that might limit the instrument’s

discrimination strength.

CONCLUSION

Understanding the needs of critical care patients’ relatives is important to create environ-
ments and organize services required for exercising patient rights, especially being appro-
priately informed. Meeting these needs would also increase patients and their relatives’
satisfaction with healthcare and caregivers. In that sense, CCFNI is a valuable inventory,
and this study provides a reliable, valid adaptation of it. Its psychometric properties are
acceptable. Furthermore, the validity and reliability of the subscales that measure different
needs dimensions were established. The inventory’s Turkish version could be useful for
helping healthcare workers provide services in a holistic approach and for policymakers to
improve the quality of service. Finally, this version makes it possible to conduct studies for
comparison to see how the inventory was structured in varied populations.
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