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Abstract

Background: The Family Reported Outcome Measure (FROM-16) assesses the impact of a patient’s chronic illness on
the quality of life (Qol) of the patient’s partner or family members. The aim of the study was to translate, explore the
structure of and validate the FROM-16.

Methods: The questionnaire was translated from English into German (forward, backward, four independent transla-
tors). Six interviews with family members were conducted to confirm the questionnaire for linguistic, conceptual,
semantic and experiential equivalence and its practicability. The final German translation was tested for internal
consistency, reproducibility and test validity. Criterion validity was tested by correlating the scores of the FROM-16
and the Global Health Scale (GHS). Principal component analysis, factor analysis, and confirmatory factor analysis was
used to assess the questionnaire’s structure and its domains. Reliability and reproducibility were tested computing the
intraclass correlation coefficient (ICC) using one sample t-test for testing the hypothesis that the difference between
the scores was not different from zero.

Results: Overall, 83 family members (61% female, median age: 61 years) completed the questionnaire at two dif-
ferent times (mean interval: 22 days). Internal consistency was good for the FROM-16 scores (Cronbach’s a for total
score =0.86). In those with stable GHS, the ICC for the total score was 0.87 and the difference was not different from
zero (p=0.262) indicating reproducible results. A bi-factor model with a general factor including all items, and two
sub-factors comprising the items from the original 2-factor construct had the best fit.

Conclusions: The German FROM-16 has good reliability, test validity and practicability. It can be considered as an
appropriate and generic tool to measure QoL of a patient’s partner or family member. Due to the presence of several
cross-loadings we do not recommend the reporting of the scores of the two domains proposed for the original ver-
sion of FROM-16 when using the German version. Thus, in reporting the results emphasis should be put on the total
score.

Trial registration: Retrospectively registered: DRKS00021070.
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Informal caregiving

Background

Among the 3.41 million people in need of care in Ger-
many in 2017, about 1.76 million were cared for at home
exclusively by partners or relatives [1]—so called informal
caregivers. Almost two thirds of the caregivers (64.9%)
were female and one third (35.1%) male. The share of
informal caregivers is highest in the 55-69 age group [2].
The majority of those in need of care (63%) were women.
81% were 65 years or older and 35% were 85 years or
older [1]. The average duration of care for all age groups
is 6.7 years, and that reduces to 4.4 years for people who
become in need of care at the age of 60 or older.

These finding suggests that the majority of the people
in the need of care suffer from chronic diseases. Chronic
diseases are long-lasting diseases that cannot be fully
cured and lead to a continuous or recurrent increase in
the use of health care services. Aside from the need of
continuous medical treatment and supervision, a huge
proportion of chronically ill people are in need of care i.e.
support regarding daily activities and self-care. It should
be noted that a uniform definition of the term “chronic
disease” does not exist [3]. Examples of chronic diseases
include cardiovascular diseases such as coronary heart
disease and strokes, diabetes, cancer and chronic res-
piratory diseases. In Germany, these diseases account for
three quarters of deaths and around one quarter of medi-
cal expenses [1].

Compared to the wealth of evidence regarding the
quality of life (QoL) of patients, only a very small num-
ber of studies have examined the QoL of partners or
family members acting as informal caregivers. As it has
been pointed out by Golics et al. [4, 5] and others [6, 7] a
significant number of informal caregivers have complex,
multidimensional and/or significant unmet needs and
experience detriments in the quality of life and health
status. Such limitations have been described, for exam-
ple, in terms of physical (back pain) and emotional and
mental health, such as feelings of anxiety, depression,
helplessness, fatigue, or the feeling to be obliged to give
care [2,5,8,9].

Further, a wide variety of aspects of family members’
lives can be affected. In particular, financial well-being
can be affected by the additional costs for re-modeling
the house to accommodate a disabled family member,
for transport or extra medical costs. Family relationships
may also suffer from the particular situation, as the roles
and tasks of family members may change due to the cir-
cumstances. This can result in a lack of understanding

of each other’s feelings and dependency relationships.
Education and work may also be affected, as it may be
necessary to reduce working hours or leave work either
temporarily or completely in order to have time to care
for the relative. In addition, the caregiver may be unable
to concentrate because of worries, or may spend time at
work talking to relatives on the phone. Finally, leisure and
social activities can also be affected due to the responsi-
bility. Some caregivers may experience separation from
their friends because of the feeling that their own live is
so different from that of their friends [4—6, 10-13].

There are relatively few standardized instruments
that focus on the QoL of informal caregivers or family
members. One of these is the Family Reported Outcome
Measure (FROM-16). It was developed by Golics et al.,
based on information from partners and family members
of patients from 26 different medical specialties. It has
been tested for feasibility, practicability, test validity and
reliability [14]. In comparison to existing questionnaires,
the FROM-16 is characterized by its briefness (16 items)
and a clear focus on family issues. The difference between
the FROM-16 and other QoL instruments is that FROM-
16 specifically asks about the impact on QoL of the care-
givers. It therefore is designed to filter out other QoL
issues which are not related to having a family member
with a health condition. FROM-16 is currently the only
generic QoL instrument to target and measure the sec-
ondary burden of disease on family members.

Because there has been no standardized, validated Ger-
man questionnaire assessing the QoL of informal car-
egivers (most of them being family members), we aimed
to translate FROM-16 from English into German and val-
idate it in a group of caregiving partners or family mem-
bers of patients with different diseases. Our hypothesis
is that the German version of FROM-16 would have the
same psychometric characteristics as the original English
version, including its two-factor structure, as well as its
convergent validity with closely related measures.

Materials and methods

FROM-16

FROM-16 [14] includes 16 items grouped into two
dimensions. The first assesses the subject’s emotional
state (items 1 to 6) and the second focusses on the impact
on everyday life and relationships (items 7 to 16). Each
item is answered using a three-point Likert scale (Eng-
lish: not at all, a little, a lot; German: gar nicht, ein wenig,
sehr) and scored with 0, 1 or 2 points, respectively. The
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total score is the unweighted sum of all responses and
ranges from 0 to 32 (i.e. 0 to 12 for the “Emotional”
dimension; and 0 to 20 for the “Personal and Social Life”
dimension). A high score indicates a greater negative
impact on QoL.

Translation process

Four independent translations of the original question-
naire were obtained. Two of them were made by profes-
sional English language translators. The remaining two
translations were made by the authors AW (epidemiolo-
gist) and SE (social scientist), both experienced in health
care research. All translators were native German speak-
ers. The different translations were discussed and revised
by the translation team during one joint meeting. Finally,
one German version was developed. This questionnaire
was translated backwards independently by two profes-
sional English translators, one a native English speaker,
who had not previously been involved. Both back-trans-
lated versions were reviewed by a member of the copy-
right holders’ team (Dr. FM Ali). The differences between
the original and the translated versions were discussed
and a pre-final version of the German questionnaire was
defined.

Recruitment of participants

We recruited partners and family members with a mini-
mum age of 18 years who gave informal care to a patient
with a chronic disease. Due to the lack of a unique defi-
nition of the term “chronic disease” and as we wanted
to sample a heterogeneous group of patients, we did
not specify in- and exclusion criteria with regard to
specific diseases. In order to select participants who
provided informal care to patients from different clini-
cal specialties, we used multiple recruitment methods:
advertisements in newspapers and local magazines, the
newsletter and the webpage of the University of Lue-
beck, and researcher visits in different clinical consulting
hours, outpatient care services and day-care hospitals.
We got further support from heads of self-help groups for
caregiving family members, who provided study informa-
tion to potential participants. We recruited 96 subjects of
whom six took part in the cognitive debriefing interviews
and 90 in the validation study.

Procedure for the cognitive debriefing interviews—face
validity

The pre-final German version of FROM-16 was first
tested by carrying out cognitive debriefings of adult rela-
tives of chronically or seriously ill patients. The patients’
diseases included stroke, brain tumour, schizophrenia,
dementia or heart failure. This was to test the linguistic,
conceptual, semantic and experiential equivalence and
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the practicability of the translated questionnaire. Since
five to 15 participants are deemed to be appropriate for
cognitive debriefing [15], we recruited six interview part-
ners (three female and three male (mean age: 59 years,
range: 29-86).

The participants were asked to express their opinion
about each item, including any problems that they per-
ceived, in order to improve the quality of the FROM-16
translation. All interviews were recorded. Participants
received an expense allowance of 20 Euros.

Different techniques of questioning such as compre-
hension probing, category selection probing, confidence
rating, paraphrasing and thinking aloud techniques were
used [15]. At the end of the interviews, participants were
asked about their overall impression of the questionnaire,
such as “was it easy or difficult to complete?” or “was
something important missing?”.

Following this process, the title was slightly changed
(from “Erhebung familienberichteter Daten zur Leb-
ensqualitit” to “Familienberichtete Daten zur Lebens-
qualitit”) and one question was reworded. All partners
interviewed stated that the FROM-16 was easy to under-
stand and quick to complete. The most prevalent com-
ments referred to three items. One unfavorable comment
was made concerning the term “everyday travel”. We
found no German equivalent and translated it with
“mobility” (German: “ist meine tdgliche Mobilitdt betrof-
fen”). Nearly all participants interpreted “mobility” with
“physically exhausting’, so that we had to clarify the target
of the question with an additional explanation (“Verrich-
tung der tdglichen Wege”). Another frequent comment
referred to the item “Caring for my family member is dif-
ficult” (Deutsch: “Es ist schwierig, fiir mein Familienmit-
glied zu sorgen”). Some participants wondered if they
should interpret it in a physical, psychological or finan-
cial manner. The last issue concerned item twelve (“My
sex life is affected”). Some people mentioned that inter-
course—what most of them understood by “sex life”—
was not so important but what counted was tenderness
and caresses. After discussion with the copyright holders
it was decided not to change the two latter questions. An
open interpretation was considered useful because every-
one experiences different constraints and a generic use of
FROM-16 was intended.

Procedure for test-retest-reliability/reproducibility study

90 adult participants were recruited for the reproduci-
bility study. All were caregiving relatives of patients with
various diseases (Table 1). 83 of them repeated the Ger-
man FROM-16. Based on a difference of 0.15 between
minimal accepted (ICC=0.7 [16]) and expected reliabil-
ity (ICC=0.85), alpha of 0.05, beta of 0.2, and a dropout
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Table 1 Demographics of the family members/informal caregivers
Family members Test/t, Retest/t,
[N=90] (n=83]
Gender
Male 34 (37.8%) 32 (38.6%)
Female 56 (62.2%) 51(61.4%)
Age (years)
Mean (£ SD) 59.6 (£ 144) 59.6 (£14.7)
Median (interquartile range) 61 (51-71.5) 62 (51-72.3)
Relationship to patient
Partner 54 (60.0%) 50 (60.2%)
Parent 20 (22.2%) 18 (21.7%)
Child 10 (11.1%) 10 (12.0%)
Siblings 1(1.1%) 1(1.2%)
Other 4 (4.4%) 3(3.6%)
Missing information 1(1.1%) 1(1.2%)
Living in one household with the “person to be taken care of”
Yes 72 (80.0%) 64 (77.1%)
No 17 (18.9%) 19 (22.9%)
Missing information 1(1.1%) 0
Civil status
Single/living alone 8(8.9%) 8 (9.6%)
Married 67 (74.4%) 62 (74.7%)
In a permanent relationship 6 (6.7%) 6 (7.2%)
Separated 1(1.1%) 1(1.2%)
Divorced 7 (7.8%) 4 (4.8%)
Widowed 1(1.1%) 2 (2.4%)
Level of education
Education (<10 years) 48 (53.3%) 45 (54.2%)
Education (> 10 years) 22 (24.4%) 21 (25.3%)
Higher Education (University, PHD) 20 (22.2%) 17 (20.5%)
Condition of the informal caregiver®
Fit/healthy 52 (57.8%) 48 (57.8%)
Diseased 37 (41.1%) 35 (42.2%)
Missing information 1(1.1%) 0

Diagnosis of the patients whom informal caregivers take care of (multiple ticks were allowed)

Cardiovascular 9 (10.0%)
Old age frailty 2 (2.2%)
Chronic pain 2 (2.2%)
Endocrinology 8 (8.9%)
Mental health 25 (27.8%)
Neurology 45 (50.0%)
Oncology 18 (20.0%)
Respiratory 5(5.6%)
Orthopedics 4 (4.4%)
Nephrology 2 (2.2%)
Genetics 4 (4.4%)

@ The health status of the family member was assessed with one closed question (“Are you currently ill?” [Answer options: yes/no]) and with one open question (“If

yes, which illness do you have?”)
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of 10%, a sample size of 59 would have been sufficient
[17].

The first questionnaire (t;) was either handed out to
study participants in person (90% of the study partici-
pants) or emailed together with the study information,
an informed consent form and a stamped envelope. After
receiving the first questionnaire, we sent the second ques-
tionnaire (t,) usually within 10 to 14 days. Terwee et al.
(2007) recommend a time interval of one to two weeks
between repeating the questionnaire—long enough to
prevent recall, but short enough to ensure small but clini-
cally important change [16].

If there was no response within two weeks, participants
were sent up to two reminders. Participants received 10
Euros when both questionnaires were completed and
sent back.

Study questionnaire for the reliability and validation study
The questionnaire included the FROM-16 [14] and the
German WHOQOL-BREF, with the integrated Global
Health Score (GHS). It consists of 26 items grouped into
four domains (score range after transformation 0 (worst)
to 100 (best value). The psychometric properties have
been tested with cross-sectional data of adults from 23
countries. Regarding internal consistency, Cronbach’s
a were acceptable (i.e.>0.7) in the domains of physical
health (0.82), psychological (0.81), environment (0.80),
but marginal for social relationships (0.68). Further, the
instrument proved to have discriminant validity when
comparing “ill” and “well” subsamples [18-20].

We asked the study participants to assess their and
the family members’ GHS-score in proxy (0 to 10 on a
visual analogue scale, with 0 =worst possible health and
10 = perfect health). In order to check if possible changes
were associated with substantial differences regarding
the patients’ health between t; and t,, respondents were
asked in the retest questionnaire (t,) if the family mem-
bers’ health status had changed compared to t; (answer
options: equal, deterioration or improvement).

The health status of the family member was assessed
with one closed (“Are you currently ill?” [Answer options:
yes/no]) and with one open question (“If yes, which ill-
ness do you have?”).

Statistical analysis
For the descriptive analysis common measures of loca-
tion and dispersion and absolute and relative frequencies
were calculated. In analogy to the psychometric testing
process of the original FROM-16 [14], measures of inter-
nal consistency, reproducibility, criterion and construct
validity were calculated.

Since exploratory factor analysis revealed a two-factor
structure for the original, the English FROM-16 [14],
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we first aimed to confirm this structure for the German
FROM-16. However, none of our approaches (e. g. Con-
firmatory Factor Analysis (CFA), Principal Component
Analysis (PCA); R packages psych and lavaan) was able
to confirm the two-factor structure. Moreover, it became
obvious that a one-factor structure would best fit the
structure. Therefore we run a bi-factor model and an
unrestricted parallel analysis based on minimum rank
factor analysis [21] (PA; dispersion matrix: polychoric
correlations [22, 23] using R package lavaan [24] and
the software FACTOR [25-27]. The indicator variables
followed a multivariate normal distribution. Maximum
likelihood estimation was used, with full information
maximum likelihood (FIML) for the missing data and
standardized latent factors, allowing free estimation of
all factor loadings. To assess model fit, the root mean
square error of approximation (RMSEA; recommended
to be <0.06), the standardized root mean square residual
(SRMR; recommended to be<0.08) were calculated, as
well as the comparative fit index (CFI) and Tucker-Lewis
Index (TLI). For the latter, values in the range of 0.90 to
0.95 may indicate an acceptable model fit [28]. In addi-
tion to RMSEA and PF], for PA the very simple structure
(VSS) criterion, Velicer’s MAP and Schwarz’s Bayesian
Information Criterion (BIC) values were used to assess
the model fit. The number of factors which maximize
the VSS criterion is taken as being the optimal number
of factors to extract, while the lowest values for Velicer’s
MAP and BIC indicate the model with the best fit.

Internal consistency was assessed by Cronbach’s a [29],
and to be judged as good, a should be at least 0.7 [16].

Test—retest reliability was assessed by investigating
whether the FROM-16 scores remained unchanged when
administered to family members with a stable health sta-
tus on two occasions. Health status was considered to be
stable if the GHS had not changed by more than 1 point
between test and retest. In total, 64 respondents had
a stable GHS score and were included in the reproduc-
ibility analysis using the intra class correlation coefficient
(ICC) based on single measurements with the follow-
ing specifications: model “2-way mixed model” and type
“absolute agreement” [30]. To be judged as good, the
ICC should be at least 0.7 [16]. In addition, the difference
between t; and t, scores was calculated. Using the one
sample t-test, we tested whether this difference was sta-
tistically significant from zero.

In order to test the criterion validity the total score and
the domains’ scores were correlated to the GHS score.
As the data were skewed on an ordinal scale, Spearman r
was computed. To be judged as good, r should be at least
0.7 [16].

Furthermore, we assessed differential item function-
ing, which describes whether mean FROM-16 scores
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differed between known subgroups, such as gender-
and age-specific subgroups and the disease of the
patients who were cared for by the informal caregivers.
For this we used Student’s t-test for unpaired data and
ANOVA (age categorized according to quartiles: <51,
52-61, 62-71, and>72 years), respectively. Linear
regression was used to assess the independent effect of
gender (using the original metric data) of the informal
caregivers and disease of the patient.

Data were analyzed using IBM SPSS Statistics (Ver-
sion 22) and R 3.5.0 [31]. The R packages psych [32]
and lavaan [24] were used to conduct the PCA, CFA
and PA. Further, the software FACTOR [25-27] was
used to confirm the results of PA achieved with R. DIF
analysis was performed with IRTPro v4.2.

Readability

The Flesch-Reading-Ease Score (FRE-score; Flesch-
Index) measures the complexity of sentences. The
score ranges from 0 to 100. High values indicate a level
of “easy reading” and low values indicate more “com-
plex sentence structures”. As the English and the Ger-
man language differ in sentence structure, sentence
and word length, different formulae were used to com-
pute the FRE-score (Eq. 1).

Equation 1 Formulae for computing the Flesch-Reading-
Ease-Score for the English [33] and the German FROM-16
[34]

ENGLISH:

FRE=206.835 — 84.6 * WL — 1.015 * SL
GERMAN :

FRE=180 — SL — WL * 58.5

WL=average word length in syllables
(=number of syllables divided by number of
words)

SL=average sentence length

(=number of words divided by number of sen-
tences)

Results

Demographics

Of 90 initially recruited participants, 83 completed the
questionnaires at t; and t,. The median age of the par-
ticipants was 61 years (interquartile range=51-71.5)
and 62% were female. The relationships of the subjects
to the patients were most commonly “partner” fol-
lowed by “parent” or “child” Patient’s most common
diseases were neurological or psychiatric disorders fol-
lowed by oncological diseases (Table 1).
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Validity

Factorial validity/internal consistency

Table 2 displays factor loadings derived with exploratory
factor analysis (EFA) for the English and for the German
version of FROM-16 and results for the equivalent 2-fac-
tor confirmatory factor analysis (CFA; see also Table 3).
The number of cross-loadings was high in EFA.

In principal component analysis (PCA) when only the
first two components were considered, 43.7% of the vari-
ance was explained. However, the fit statistics showed
only poor fits. Models with more than two factors gave
better fit statistics, but did not support the psychosocial
construct of the FROM-16 conceptual framework with
two domains. Further investigation into 1-, 2- and bi-
factor solutions was therefore needed and consequently
1-, 2- and 3-factor CFA models and bi-factor models
(R lavaan omega and omega hierarchy modelling) were
explored. The details are shown in Table 3.

The bi-factor model with the best fit (shown) revealed
high loadings onto a single factor for nearly all of the
items (p <0.05; loadings > 0.3 except items 5 and 13), with
items 2, 4 and 6 loading onto the first factor, and items 7,
8,9, 13, 15 and 16 loading onto two sub-factors (p <0.05).
The details of this model are shown in Fig. 1.

The unrestricted parallel analysis using a polychoric
correlation matrix (the Kaiser—-Meyer—Olkin test for
adequacy of using this matrix gave a value of 0.851)
confirmed the one factor solution, with BIC of 298.344,
RMSEA of 0.086 and CFI of 0.955 for the one factor
solution; VSS criterion reached a maximum (0.71) and
Velicer’'s MAP (0.02) achieved a minimum for this solu-
tion. The parallel analysis scree plot is shown in Fig. 2.

The internal consistency was good for the total score
(Cronbach’s a=0.86 (t,); Table 4).

Minimal analysis partial test

The results of the MAP analysis (Additional file 1:
Table S1) strengthens the one-factor argument, with an
average square d partial correlation coefficient of 0.07
and average 4th power partial correlation coefficient of
0.015 compared to values<0.5 and <0.005, respectively,
for solutions with more factors.

Differential item functioning by Gender

Females scored significantly higher values for the total
score and the domains scores than males (total, females:
mean=18.3, SD=6.2 vs. males: mean=14.5, SD=6.6,
p=0.015; “Emotional” domain, females: mean=7.2,
SD=2.4 vs. males: mean=5.8, SD=2.8, p=0.015; “Per-
sonal and Social Life” domain, females: mean=11.0,
SD=4.6 vs. males: mean=8.6, SD=4.3, p=0.021).
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Table 2 Structure matrix of the German FROM-16 showing the loading of each item onto the two factors

Item
number

[tem description

Exploratory Factor Analysis—
English questionnaire (Golics

Exploratory Factor
Analysis—German

Equivalent 2-factor Confirmatory
Factor Analysis—German

etal.2014) questionnaire questionnaire
Emotional Personal and social Emotional Personaland  Beta (standardized parameter
life social life estimates)
Emotional domain
1 | feel worried 0.696 - 0670 0402 0.524
2 | feel angry 0.766 0.531 0.606 0314 0.590
3 | feel sad 0.861 0434 0.753 0.330 0.650
4 | feel frustrated 0814 0.508 0.662 0.345 0611
5 [tis difficult to find someone to talk to 0613 0.519 0.512 -0.036 0.268
6 Caring for my family member is difficult 0461 0.503 0435 0.579 0637
Personal and social life domain
7 [tis hard to find time for myself 0.466 0.697 0.351 0.782 0.632
8 My every day travel is affected 0.575 0.743 0.230 0.717 0.552
9 My eating habits are affected 0446 0.761 0.306 0.652 0.583
10 My family activities are affected - 0.761 0.582 0.503 0.643
11 | experience problems with going on - 0.700 0426 0497 0.524
holiday
12 My sex life is affected 0.530 0.687 0313 0.351 0.252
13 My work or study is affected 0437 0.769 -0.067 0.715 0463
14 My relationships with other family mem-  0.517 0.723 0463 0.524 0.554
bers are affected
15 My family expenses are increased - 0.768 0312 0.703 0.526
16 My sleep is affected 0.540 0.640 0.544 0.549 0.585

Extraction method: Principal component analysis. Rotation method: Oblimin with Kaiser Normalization

When adjusting for gender, no association between age
and the FROM-16 scores using either bivariate or multi-
variable analyses was observed.

From frequencies of item distributions, responses were
well distributed across the three levels. S-X2 Item level
Diagnostic statistics showed good IRT fit for the refer-
ence group (female, N=56) with only item 10 p<0.05,
but poorer fit for focal group (male, N=34) with 8 poorly
fitting items p <0.05. Furthermore, data showed no local
dependency with All Maximum Standardized LD X2 Sta-
tistics for all reference and focal group items < 3.6. Statis-
tics based on one- and two-way marginal tables showed
good fit with RMSEA = 0.06.

Test of all items with all items anchored showed no
DIF from DIF statistics for the graded items (Model 1, 2)
(Table 5). Testing candidate items one at a time and esti-
mating group difference with all other items anchored
showed no DIF from DIF statistics. Test characteristic
curves for the expected values of two group showed lit-
tle difference, particularly between theta=2 (item with
moderate level of ease) and theta=-2 (items with mod-
erate level of difficulty). Item test characteristic curves
showed good match between the two DIF groups and

standard errors were<0.5 (good) over most of the theta
range for both groups.

Criterion validity

A moderate inverse correlation was found for the FROM-
16 total score and the GHS of the participants. Similar
levels of correlation were observed when the participants
FROM-16 total score of was correlated to the GHS proxy-
reports for the patients (Total score: r=-0.50, p<0.001;
Table 4).

Reliability
Test-retest-reliability/reproducibility
Valid information on the test-retest interval is available
for 67 study participants. Twenty-nine (43%) partici-
pants did not return the retest questionnaire (t,) within
14 days. Twenty (31% of 29 participants) responded to
the first reminder, and two participants answered after a
second reminder. The remaining seven participants did
not respond. The mean test-retest interval was 22 days
(SD=9).

Of all 83 participants, 64 (71%) completed the
FROM-16 at t; and t, and reported no change in their
global health status (difference on the GHS between t;
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and t, not more than one point). The ICC for the total
score was based on evaluable responses of 46 persons
allowing the calculation of the scale score for t; and
t,. The mean difference of the values between t; and t,
was 0.54 and was not statistically significant from zero
(p=0.262). The ICC was 0.87 (95%CI=0.79-0.92) and

thus also suggesting reproducible results in participants
with stable health status (Table 4).

Measurement properties

The German FROM-16 total score at baseline (t;)
ranged from 0-31 with a median value of 17 (inter-
quartile range=12-21.3). A ceiling effect was not
apparent on the total score or on the “Emotional”
score, while three participants scored the highest pos-
sible value on the “Personal and Social Life” score.
Only one person scored zero on the total score, while
two persons each scored zero on the “Emotional”
and the “Personal and Social Life” score indicating
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Table 4 Descriptive statistics for FROM-16-scores and GHS-scores baseline (t;) and retest (t,) and measures of reliability and criterion

validity
t, FROM-16Total Score  t, caregivers General  t, FROM-16 Total Score  t, caregivers
Health Score (GHS) General Health
Score (GHS)
Valid answers 74 90 67 83
Mean (SD) 16.8 (6.6) 6.1(1.9) 16.1(7.2) 6.1 (2.0)
Median (interquartile range) 17 (12-21.3) 6 (5-8) 16 (11-21) 6 (5-8)
Min-Max 0-31 2-10 0-31 0-10
Floor 1 - 2 1
Ceiling - 2 - 2
Internal consistency:
Cronbach’s a a=0.859 a=0.89%
Reproducibility (t1 and t2):
ICC (95%Cl) 0.87 (0.79-0.92)
Criterion validity:
Correlation of Total score with... r=—035 r=—048
p=0.002 p<0.001
Correlation of Emotional score with... r=—032 r=—0.39
p=0.003 p=0.001
Correlation of Personal and Social Life score with... r=—033 r=—048
p=0.003 p<0.001
Table 5 Differential [tem Functioning (DIF) by gender
Test all items, anchor all items. DIF Statistics for Graded Items
ltem numbers and description in: Group1 Group2 TotalX> df p X, df p Xga df p
1.1 feel worried 1 1 13 3 07370 09 1 03349 03 2 08455
2.1feelangry 2 2 28 3 04297 04 1 05332 24 2 0.3054
3.1 feel sad 3 3 4.5 3 02100 15 1 02230 3 2 02187
4. | feel frustrated 4 4 1.1 3 07806 0.1 1 0.7755 1 2 0.6054
5. It is difficult to find someone to talk to 5 5 1.1 307715 03 1 05634 08 2 06742
6. Caring for my family member is difficult 6 6 0.7 3 08768 07 1 04138 0 2 09920
7.1tis hard to find time for myself 7 7 1.1 307810 01 1 08194 1 2 05971
8. My every day travel is affected 8 8 1.7 3 06403 04 1 05501 13 2 05151
9. My eating habits are affected 9 9 4.1 3 02515 01 1 08035 4 2 01322
10. My family activities are affected 10 10 2 3 05747 13 1 02592 07 2 06998
11. I experience problems with going on holiday 11 11 2.5 3 04713 16 1 02082 09 2 06264
12. My sex life is affected 12 12 4.2 3 02435 0 1 0.8998 4.2 2 0.1242
13. My work or studly is affected 13 13 44 302195 25 1 01177 2 2 03736
14. My relationships with other family members are affected 14 14 03 2 08460 01 1 07198 02 1 06503
15. My family expenses are increased 15 15 1.5 306919 05 1 04871 1 2 06143
16. My sleep is affected 16 16 27 3 04495 15 1 02142 1.1 2 0.5768

p values are for the Wald x?-statistic that tests the difference between reference and focal group item parameters
X% for slope (discrimination)

X%/ for location

Significant DIF=p <0.05

a minimal floor effect (Table 4). Items with the high-  values, t,: 5 missing; item “I am frustrated, t;: 2 miss-
est number of missing values were those express- ing, t,: 5 missing) and the item addressing work and
ing extreme feelings (item “I am angry” t;: 6 missing study relations (t;: 10 missing, t,: 5 missing). The age
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range of the participants with the work item missing
was 66 to 84 years.

Readability

The mean length of the 16 items in the German version
of FROM-16 was 5.9 words (range =3-14) and 5.6 words
(range =3-12) for the English version. The FRE-score
of the German version was 54.8 and thereby lower than
the FRE-score of the original English version (61.8). This
indicates a slightly more complex structure (and thus
poorer readability) for the German compared to the Eng-
lish version.

Discussion

The voluntary support and caregiving to a family member
can be seen as a positive and important contribution to a
functioning partnership or to family life. However, infor-
mal caregiving can also cause severe health problems
and psychological impairment. As there is sparse infor-
mation, a practical instrument to assess the impact and
possible burden of informal caregiving on partners and
relatives is needed. Due to a lack of a validated question-
naire in the German language, we translated the FROM-
16 from English into German and tested the German
FROM-16 for linguistic, conceptual, semantic and expe-
riential equivalence. The practicability, internal consist-
ency, reproducibility and test validity was also tested. The
validation process was performed according to the psy-
chometric testing procedure of the original instrument
[14] and further extended. However, for the purpose of
this manuscript we have chosen not to formally assess
the measurement equivalence of the English and the Ger-
man scale. Therefore, it is currently unknown whether
the German and English scales possess the same metric
and intercept. Further research to assess differential item
functioning is warranted.

Nearly all interviewees considered that the German
FROM-16 was easy to understand and quick to fill in.
Although the items 6 and 12 were perceived as some-
what unclear by some interviewees, we did not specify
the meanings these items (“Caring for my family mem-
ber is difficult” and “My sex life is affected”), because of
the intended generic nature and use represented by the
original scale. All participants of the test—retest reliabil-
ity study completed the German FROM-16 correctly and
there were no signs of the existence of systematic errors.

The age structure and the ratio of females to males in
our sample correspond well to the average characteris-
tics of caregivers presented by the Robert Koch-Institute,
Germany [2]. With regard to these characteristics, we can
therefore assume that our sample is well representative.

The target group of FROM-16 are adults. However,
especially the item relating to work and studies might be
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difficult to answer for older participants and for those
who are not working. Missing values on this item can be
expected when the questionnaire is completed by retired
or unemployed persons.

The original English version of FROM-16 has two
domains. The separation precision between the two
domains in the German version was not distinct regard-
ing the majority of items. Thus, it should be noted, that
the original English version also had weaknesses in terms
of the two domain structure, which was demonstrated by
several cross loadings. The two-domain structure pro-
posed for the original English version of FROM-16 [14]
and the recently published Thai FROM-16 [35] could
therefore not be confirmed for the German version.
The best fit to the data was achieved by using a bi-factor
model with a general factor that included all items, and
two sub-factors that comprised the items from the origi-
nal 2-factor construct. The bi-factor model is a form of
confirmatory factor analysis applied in a generalised
manner to the case of discrete item-response data [36].
It requires that each item loads on a primary dimension
of interest and no more than one secondary dimension
such as positively or negatively worded items (i.e. meth-
odologic factor) or content domain from which the
items are sampled (e.g. component dimensions under-
lying the overall quality of life). The bi-factor model has
the potential of providing numerous advantages over an
unrestricted exploratory item factor analysis model [37].
Further unrestricted parallel analysis, VSS and MAP sug-
gest the one-factor solution based on fit to the data, too.
There is significant cross loading of some items in 2 and
3-factor models, and fit statistics are very similar to the
1-factor solution. However, fit statistics should signifi-
cantly improve with increasing number factors if they
truly exist, which was not the case for our data. In view
of our findings we propose to use the total score when
reporting the results of the German FROM-16 rather
than the scores of the originally proposed two subscales.

The psychometric validation of the German FROM-
16 total score revealed somewhat lower results, but
in strength, direction and interpretation quite similar
results to the findings of the validation study of the origi-
nal FROM-16. Internal consistency was demonstrated by
a relatively high Cronbach’s « for the total score. It was
slightly lower than in the original reliability study (total
score aa=0.91), which might be due to the more hetero-
geneous study sample and the more restricted range of
patients’ diseases in the German study [14]. Nevertheless,
we do not consider this small difference to be relevant
and with Cronbach’s a>0.7 the internal consistency of
the German FROM-16 can be rated as excellent.

The inverse correlation between the FROM-16 and the
GHS scores suggests that the self-assessed health status
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of the family member affects the ratings of their QoL.
This inverse correlation was also seen when they assessed
the GHS score of the patient as a proxy. The lower that
the family member rated the patients’ QoL, the higher
was the impact on QoL ratings. Thus, both the health of
the patient and the health of the family member are cor-
related to the impact of the patient’s illness on the family
member’s QoL.

Test—retest reliability was high. The ICCs were lower
compared to the original version (total score ICC=0.93),
which might be due to differences between the two study
populations. Nevertheless, with an ICC value>0.7 in the
present study and with the difference between t1 and t2
scores not being statistically significant from zero, the
reliability of the German FROM-16 can be rated as good.

The use of FROM-16 is likely to reveal aspects of bur-
den experienced by family members that were previ-
ously hidden. Information from FROM-16 could be used
to target appropriate support to affected family mem-
bers. There may be circumstances revealed by FROM-16
where management of patients may need to be adjusted
to address these secondary issues. In addition, FROM-16
data may be used as a secondary outcome measure in the
evaluation of new treatment interventions.

Strengths and limitations

This study’s strengths are that it included a thorough
translation procedure involving native speakers and that
the psychometric testing followed and extended the pro-
tocol of the original validation study for the English ver-
sion of FROM-16, allowing comparison of both studies.
However, we have not formally assessed the measure-
ment equivalence of the two language versions. Also,
further research to assess differential item functioning is
warranted.

We solely recruited partners and family members who
provided informal care. This may be a limitation since
informal caregiving may itself affect QoL. The main study
limitation was the sample size with only 83 family mem-
bers completing the questionnaire twice. Despite multi-
ple recruiting pathways, the recruiting procedure was
very laborious. This may hint that informal caregivers
have neither the interest nor resources to engage in stud-
ies and may implicitly indicate the burden of caregiving
itself. Consequently, selection bias cannot be ruled out.

Another limitation is that the exact test—retest interval
is available for only 67 participants.

Further, we recognise that classical test theory (CTT)
cannot address all aspects of the dimensionality of this
measure. It will be necessary to retest the factor structure
in a future study using item response theory (IRT).

Finally, there may be confusion between “family mem-
bers” and “caregivers’, as family members may or may not
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be caregivers and vice versa. FROM-16 was developed
and validated on subjects who were partners or fam-
ily members of patients drawn from 26 medical special-
ties. These family members did not necessarily provide
informal care, though may have done. FROM-16 was not
designed to measure QoL of non-family health care pro-
viders [14]; whether it may be possible to use FROM-16
in this context should be the subject of future research.

Conclusions
The two-domain structure of the original English version
was not replicated for the German version. A bi-factor
model with one general factor obtained better fit. There-
fore, we recommend that results should be reported
using the total score. As reliability and reproducibility,
construct and criterion validity of the German FROM-16
can be considered as strong, we conclude that the Ger-
man FROM-16 is a reliable and valid instrument to assess
the impact of disease on partners and family members of
patients in a generic context. More experience and data
should be gathered in order to be able to reliably assess
the transferability of the results on specific subgroups.
The FROM-16 fills a gap, as it measures QoL as an
interdependent phenomenon between a family member
and a patient; FROM-16 can now be used in a German-
speaking context.

Abbreviations

CFA: Confirmatory Factor Analysis; CFl: Comparative fit index; DIF: Differential
item functioning; EFA: Explanatory Factor Analysis; FRE: Flesch-Reading-Ease
Score; FROM-16: Family Reported Outcome Measure-16 items; GHS: General
Health Score; ICC: Intraclass Correlation Coefficient; TLI: Tucker-Lewis Index;
PCA: Principal Component Analysis; RMSEA: Root mean square error of
approximation; SRMR: Standardized root mean square residual; QoL: Quality
of Life; WHOQOL-BREF: Abbreviated generic Quality of Life Scale developed
through the World Health Organization.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512955-021-01738-4.

Additional file 1: Table S1. Velicer's MAP values showing average
squared and average 4th-power partial correlations (Velicer et al., 2000).

Acknowledgements
The authors wish to thank Dr Jeff Johns for his help and advice with the
statistical analysis.

Authors’ contributions

SE, AK and AW designed the study. SE and AW were involved in translation of
the questionnaire and discussed the final version with MSS, AYF and CB. SE
and AH were responsible for data acquisition. AH, AW and MSS analyzed and
interpreted the data. SE, AH and AW wrote the first version of the manuscript,
which was then discussed with the co-authors. The final version of the manu-
script was written by AW, SE, MSS and AYF. All authors read and approved the
final manuscript.


https://doi.org/10.1186/s12955-021-01738-4
https://doi.org/10.1186/s12955-021-01738-4

Elsner et al. Health Qual Life Outcomes (2021) 19:106

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials

The datasets generated and/or analysed during the current study are not yet
publicly available, but are available from the corresponding author on reason-
able request.

Declarations

Ethical approval and consent to participate

The World Medical Association's declaration (Declaration of Helsinki) and

its later amendments as well as the Guidelines and Recommendation to
Assure Good Epidemiologic Practice were taken into account [38]. The study
obtained ethics approval from the ethics committee of the University of
Luebeck (reference number 15-180). Informed consent was obtained from all
individual participants included in the study.

Consent for publication
Not applicable.

Competing interests

AYF, MSS and CB are copyright co-owners of the FROM-16. SE and AW were
involved in the translation process of the FROM-16. The other authors declare
that they have no conflicts of interest with respect to the authorship and/or
publication of this article.

Author details

! Institute for Social Medicine and Epidemiology, University of Luebeck,
Ratzeburger Allee 160, 23562 Luebeck, Germany. 2 School of Life and Medi-
cal Sciences, University of Hertfordshire, Hatfield AL10 9AB, UK. > Outcomes
Research, Institute for Medicines Development, Cardiff CF23 6NP, UK. # Division
of Infection and Immunity, School of Medicine, Cardiff University, Cardiff CF14
4XN, UK. Vitaccess, Centre for Innovation, New Road, Oxford OX1 1BY,

UK. © Cancer Registry Schleswig-Holstein, University of Luebeck, Luebeck,
Germany.

Received: 13 March 2020 Accepted: 9 March 2021
Published online: 24 March 2021

References

1. Statistisches Bundesamt: Kapitel 4—Gesundheit. In Statistisches Jahrbuch
(Statistisches Bundesamt ed. Wiesbaden: Statistisches Bundesamt; 2019.

2. Wetzstein M, Rommel A, Lange C: Pflegende Angehdrige—Deutschlands
groRter Pflegedienst In Gesundheitsberichterstattung—GBE kompakt.
Volume 6(3). Edited by Robert Koch-Institut; 2015

3. ScheidtNave C. Chronische Erkrankungen—Epidemiologische Entwick-
lung und die Bedeutung fir die 6ffentliche Gesundheit. Public Health
Forum. 2010;18(2):e1-2.e4.

4. Golics CJ, Basra MK, Finlay AY, Salek S. The impact of disease on
family members: a critical aspect of medical care. J R Soc Med.
2013;106:399-407.

5. Golics CJ, Basra MK, Salek MS, Finlay AY. The impact of patients’ chronic
disease on family quality of life: an experience from 26 specialties. Int J
Gen Med. 2013;6:787-98.

6. Tatangelo G, McCabe M, Macleod A, You E."l just don't focus on my
needs’The unmet health needs of partner and offspring caregivers of
people with dementia: a qualitative study. Int J Nurs Stud. 2018;77:8-14.

7. McCabe M, You E, Tatangelo G. Hearing their voice: a systematic review of
dementia family caregivers' needs. Gerontologist. 2016;56:e70-88.

8. Galiatsatos P, Nelson K, Hale WD. Caring for the caregiver: identifying the
needs of those called to care through partnerships with congregations. J
Relig Health. 2017,56:946-50.

9. Halpern MT, Fiero MH, Bell ML. Impact of caregiver activities and
social supports on multidimensional caregiver burden: analyses from
nationally-representative surveys of cancer patients and their caregivers.
Qual Life Res. 2017;26:1587-95.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.
35.

36.

37.

Page 13 of 14

Golant M, Haskins NV.“Other cancer survivors”: the impact on family and
caregivers. Cancer J. 2008;14:420-4.

. Saada F, Wang ZS, Bautista RE. In focus: the everyday lives of families of

adult individuals with epilepsy. Epilepsy Behav. 2015;50:10-3.

Sin J, Norman . Psychoeducational interventions for family members of
people with schizophrenia: a mixed-method systematic review. J Clin
Psychiatry. 2013;74:21145-1162.

Tan JD, Butow PN, Boyle FM, Saw RP, O'Reilly AJ. A qualitative assessment
of psychosocial impact, coping and adjustment in high-risk melanoma
patients and caregivers. Melanoma Res. 2014;24:252-60.

Golics CJ, Basra MK, Finlay AY, Salek S. The development and valida-

tion of the Family Reported Outcome Measure (FROM-16)(c) to assess
the impact of disease on the partner or family member. Qual Life Res.
2014;23:317-26.

Prifer P, Rexroth M. Kognitive Interviews. http://nbn-resolving.de/urn:
nbn:de:0168-ssoar-201470: GESIS-How-to, 15; 2005.

Terwee C, Bot S, de Boer M, van der Windt D, Knol D, Dekker J, Bouter L,
de Vet H. Quality criteria were proposed for measurement properties of
health status questionnaires. J Clin Epidemiol. 2007;60:34-42.

Sample size calculator (web) [Internet] [Available from: http://wnarifin.
github.io]

WHOQOL-BREF—Introduction, Administration, Scoring and generic
version of the assessment. In Programme on Mental Health (WHO). pp. 14.
Geneva: WHO; 1996:14.

Development of the World Health Organization WHOQOL-BREF quality of
life assessment. The WHOQOL Group. Psychol Med. 1998, 28:551-558.
Skevington SM, Lotfy M, O'Connell KA. The World Health Organization’s
WHOQOL-BREF quality of life assessment: psychometric properties and
results of the international field trial. A report from the WHOQOL group.
Qual Life Res. 2004;13:299-310.

Timmerman ME, Lorenzo-Seva U. Dimensionality assessment of

ordered polytomous items with parallel analysis. Psychol Methods.
2011;16:209-20.

Muthén B, Kaplan D. A comparison of some methodologies for the
factor analysis of non-normal Likert variables. Br J Math Stat Psychol.
1985;38:171-89.

Muthén B, Kaplan D. A comparison of some methodologies for the factor
analysis of non-normal Likert variables: a note on the size of the model. Br
J Math Stat Psychol. 1992;45:19-30.

Rosseel Y. lavaan: an R package for structural equation modeling. J Stat
Softw. 2012;48:1-36.

Ferrando PJ, Lorenzo-Seva U. Program FACTOR at 10: origins, develop-
ment and future directions. Psicothema. 2017,29:236-41.

Lorenzo-Seva U, Ferrando PJ. FACTOR 9.2 A comprehensive program for
fitting exploratory and semiconfirmatory factor analysis and IRT models.
Appl Psychol Meas. 2013;37:497-8.

Lorenzo-Seva U, Ferrando PJ. FACTOR: A computer program to fit the
exploratory factor analysis model. Behav Res Methods. 2006,38:88-91.
Brown T. Confirmatory factor analysis for applied research. New York: The
Guilford Press; 2006.

Cronbach L. Coefficient alpha and the internal structure of tests. Psycho-
metrica. 1951;16:297-334.

Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation
coefficients for reliability research. J Chiropr Med. 2016;15:155-63.

R: A language and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. [https://www.R-project.org/]
Revelle W: psych: Procedures for Psychological, Psychometric, and Per-
sonality Research. Northwestern University, Evanston, lllinois. R package
version 2.0.7, https://CRAN.R-project.org/package=psych. 2020.
Readability Analyzer. https://datayze.com/readability-analyzer.php.
Flesch-Index berechnen. http://www.fleschindex.de.

Chantarasap P, Johns NP, Pairojkul S, Sookprasert A, Wirasorn K, Cheaw-
chanwattana A, Salek S, Subongkot S. Validation of the Thai version of the
family reported outcome measure (FROM-16)(c) to assess the impact of
disease on the partner or family members of patients with cancer. Health
Quial Life Outcomes. 2019;17:32.

Gibbons RD, Hedeker D. Full-information item bi-factor analysis. Psycho-
metrika. 1992;57:423-36.

Gibbons RD, Bock RD, Hedeker D, Weiss DJ, Segawa E, Bhaumik DK, Kupfer
DJ, Frank E, Grochocinskis VJ, Stover A. Full-information item bifactor
analysis of graded response data. Appl Psychol Meas. 2007;31:4-19.


http://nbn-resolving.de/urn:nbn:de:0168-ssoar-201470
http://nbn-resolving.de/urn:nbn:de:0168-ssoar-201470
http://wnarifin.github.io
http://wnarifin.github.io
https://www.R-project.org/
https://CRAN.R-project.org/package=psych
https://datayze.com/readability-analyzer.php
http://www.fleschindex.de

Elsner et al. Health Qual Life Outcomes (2021) 19:106 Page 14 of 14

38. Guidelines and Recommendations to Assure Good Epidemiologic Prac- Publisher’s Note
tice (GEP) http://dgepi.de/berichte-und-publikationen/leitlinien-und-

Springer Nature remains neutral with regard to jurisdictional claims in pub-
empfehlungen.html.

lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



http://dgepi.de/berichte-und-publikationen/leitlinien-und-empfehlungen.html
http://dgepi.de/berichte-und-publikationen/leitlinien-und-empfehlungen.html

	Validation of the German version of the Family Reported Outcome Measure (FROM-16) to assess the impact of disease on the partner or family member
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Materials and methods
	FROM-16
	Translation process
	Recruitment of participants
	Procedure for the cognitive debriefing interviews—face validity
	Procedure for test–retest-reliabilityreproducibility study
	Study questionnaire for the reliability and validation study
	Statistical analysis
	Readability

	Results
	Demographics
	Validity
	Factorial validityinternal consistency
	Minimal analysis partial test
	Differential item functioning by Gender
	Criterion validity

	Reliability
	Test–retest-reliabilityreproducibility
	Measurement properties
	Readability


	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


