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ABSTRACT
Introduction: Since the response of spouses has been
proven to be an important reinforcement of pain
behaviour and disability it has been addressed in
research and therapy. Fordyce suggested pain behaviour
and well behaviour be considered in explaining suffering
in chronic pain patients. Among existing instruments
concerning spouse’s responses the aspect of well
behaviour has not been examined so far. The SRI
(Spouse Response Inventory) tries to consider pain
behaviour and well behaviour and appears to be
acceptable because of its brevity and close proximity to
daily language. The aim of the study is the translation
into German, followed by evaluation and validation, of
the SRI on a German sample of patients with chronic
pain.
Methods and analyses: The study is
comprehensively designed: initially, the focus will lie on
the translation of the instrument following the
guidelines for cross-cultural translation and adaptation
and evaluation of the German version according to the
source study. Subsequently, a validation referring to
predictive, incremental and construct validation will be
conducted using instruments based on similar or close
but different constructs. Evaluation of the resulting SRI-
G (SRI-German) will be conducted on a sample of at
least 30 patients with chronic pain attending a
comprehensive pain centre. For validation at least 120
patients with chronic headache, back pain, cancer
related pain and somatoform pain disorder shall be
included, for a total of 480 patients. Separate analyses
according to specific pain diagnoses will be performed
to ensure psychometric property, interpretability and
control of diagnosis of specific limitations. Analyses will
include comprehensive investigation of psychometric
property of the scale by hierarchical regression
analyses, correlation analyses, multivariate analysis of
variance and exploratory factor analyses (SPSS).
Ethics: The study protocol was approved by the Ethics
Committee of the University of Dresden (EK 335
122008) based on the Helsinki declaration.

INTRODUCTION
The Spouse Response Inventory (SRI) follows
the operant behavioural model of chronic

pain first introduced by Fordyce.1 Fordyce sug-
gested that pain behaviour (defined as all
forms of behaviour indicating that a person is
in pain, such as grimacing, groaning, limping,
guarding, etc), as a strongly disabling behav-
iour, can come under control of reinforcing
influences of the environment. Specifically,
the model proposes that behaviours followed
by reinforcers will increase in frequency, while
those that are ignored or followed by punish-
ers will decrease in frequency. He emphasised
the role of significant others (such as spouses)
in this process.2 Fordyce also defined well
behaviour as a complementary form of behav-
iour that is not compatible with the role of an
invalid person. He assumed that strengthening
well behaviour would reduce pain related to
sickness behaviour and reduce disability and
suffering as well. Research that has examined
the associations between spouse solicitous
responses (generally assumed to be reinfor-
cing) and patient pain behaviour has generally
supported the operant model.3–9 However,
although research found convincing evidence
of the operant model with respect to the
hypothesised positive association between
spouse solicitous responses and measures of
patients’ pain and dysfunction, there is limited
information regarding associations between
environmental responses to patient well beha-
viours (eg, exercise) and measures of patient
functioning.
Such operant mechanisms have been incor-

porated into multidisciplinary pain pro-
grammes and have influenced many of the
established psychological approaches.10

Unfortunately, there have not been many
instruments to evaluate such programmes
according to these variables and, until now,
the only existing ones are those that consider
pain behaviour.
To overcome this constriction,

Schwartz et al11 developed the SRI including
one scale of spouses’ responses to pain behav-
iour and one scale of spouses’ responses to
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well behaviour following the definition put forth by
Fordyce.1 Each of the scales is composed of a negative
response (‘negative’ to pain and also well behaviour) and
a positive response (‘solicitous’ to pain behaviour; ‘facilita-
tive’ for well behaviour). The evaluation included 104
patients with unspecified chronic pain attending a multi-
disciplinary pain centre. Internal consistency was suffi-
cient, ranging from 0.73 to 0.84 for all subscales, test–
retest stability ranged from 0.73 to 0.84.11 Item-scale correl-
ation was reported between 0.56 and 0.86. Measures of
negative responses (presumed to be punishing) to patient
well behaviour and solicitous responses to patient pain
behaviour made independent contributions to the predic-
tion of patient disability. At present, preliminary evidence
supports the predictive validity and reliability of the SRI
scales.
Pence et al12 provided additional evidence on the valid-

ity of the SRI scales in a sample of patients with chronic
headache. Specifically, they found that the SRI measure
of spouse negative responses to well behaviour were sig-
nificantly associated with greater patient pain behaviour
and pain intensity. Further, they reported SRI measures
of spouse solicitous responses to patient pain behaviour
were associated with higher levels of pain behaviour,
depressive symptoms, pain intensity and pain interfer-
ence.12 Although preliminary, but consistent with the
operant model of chronic pain, the evidence to date sug-
gests that environmental (spouse) responses to patient
pain and well behaviour both may play a role in patient
adjustment to chronic pain.
A broader investigation of the present results, consider-

ing cultural differences, especially in marital interactions,
seems to be helpful to the understanding of those rela-
tions between chronicity and environmental with
respect to marital influencing variables. Unfortunately,
there is a lack of instruments to measure these variables
in German speaking populations and also in considering
both dimensions of patients’ behaviours. The most fre-
quently used measure at present to assess spouse
responses is the German version of the MPI,13 which only
assesses spouse responses to pain behaviour. Although a
questionnaire developed by Leidig14 assesses perceived
spouse response to pain and well behaviours, it is limited
because it has never been used after publication, either
in a German or any other sample and has not been
further investigated for its psychometric properties.
Similarly, a measure developed by Kröner-Herwig15

assesses aspects of spouses’ responses to pain behaviour
but again misses well behaviour. This measure, however,
is limited by the absence of validation and evaluation
investigations. An international discussion of the results
has not yet been possible, but seems to be important in
revealing cultural and regional differences in interactions
and their impact on sickness or even chronic pain.
From the present point of view, the acknowledgment

of the impact of interactions in significant relationships
on chronicity seems to be necessary to understand pro-
cesses of rehabilitation and sickness. The aim of the

study is, therefore, the translation, evaluation and
further validation of an existing instrument (SRI), along
with the investigation of its cross-cultural application and
psychometric properties.

METHODS
The design of the study is comprehensive and follows a
multimethodical approach. Three parts will be con-
ducted, consisting of translation and crosscultural adapta-
tion of the SRI into German, a subsequent evaluation in
a pilot trial and a validation considering aspects of con-
struct validity, incremental validity, predictive validity,
aspects of reliability and structure of the instrument.

Part 1: Translation and cross-cultural adaptation
Procedure
The planned procedures for translating the SRI will be
based on the Guidelines for Translation and Cross-cultural
Adaptation by Beaton et al,16 guidelines to evaluate and
translate health status questionnaires according to
Bullinger et al17 and Guillemin et al,18 and will be per-
formed in four steps:
1. Translation. Two independent persons will translate

the SRI instructions and items from English into
German at the same time. One will be aware of the
study’s purpose and goals, and the other will not, as
recommended by Beaton et al.16

2. Synthesis. Both translators will discuss the differences
between their translations to resolve any differences
until they develop a consensus about the German
wording of each item.

3. Back translation. Two back translations of two native
speakers into English are generally recommended.
However, in this case, it is assumed that only one
back translation will be needed, because the SRI
instructions and items are very straightforward.

4. Expert Committee Review. All study participants will
then discuss any discrepancies found between the ori-
ginal SRI instructions and items and the back-
translated version.
Following the development of the first version of the

SRI-G (SRI-German), a final test to evaluate the read-
ability and grammar16 by a single testing is planned. Two
methods are recommended to determine if patients (1)
answer in a right form and also (2) understand the ques-
tions.16 The first method is to perform cognitive testing
of the items (asking respondents after they complete
each question if they understand what the question is
assessing) by target sample. The second method is to
ask bilingual individuals to complete the original as well
as translated versions, and then perform cognitive
testing asking them to provide their opinion regarding
the similarity and readability of each version. Given the
limited number of bilingual patients in the provided
setting, the first method is chosen. The complete trans-
lation procedure will be fully documented to make it
transparent for future discussion.
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Sample
Thirty to 40 patients shall be recruited for this part.

Part 2: Psychometric evaluation of the SRI-G
Procedure
The SRI-G will be administered to patients with chronic
back pain who attend a multidisciplinary pain manage-
ment programme. During an individual appointment
the physician will inform the patient about the study.
The patient will be invited to participate and those who
wish to do so will be asked to read and sign a consent
form. Patients who decline participation will be asked if
they are willing to provide the basic demographic and
pain history information in order to allow for compari-
sons between those who choose to participate and those
who do not.
During the appointment the physician will document

pain duration, age, gender, educational status and
medical treatment history of participants. The physician
will also complete the questions concerning pain behav-
iour, pain intensity and pain related disability. The par-
ticipating patient will be administered a battery of
questionnaires (spouse responses, depressive symptoms
and disability) to complete after his or her appointment
in the waiting area and be asked to return the com-
pleted forms to the study nurses. Both forms, the docu-
mentary form filled in by the investigators and the
questionnaire, are provided with a special, individual
code. There are no personal data on either form.
After 10 days, the retest form of the SRI-G will be

mailed to the patient and he or she will be asked to
return the instrument within 4 days. If the completed
questionnaire has not arrived within 7 days, the patient
will be reminded by letter once.

Instruments
Schwartz et al11 evaluated the validity of the SRI scales by
examining their associations with the following criterion
variables:
▸ Disability (measured by the Roland and Morris dis-

ability questionnaire19)
▸ Pain intensity (measured by numerical rating scale

(NRS), 0–10)
▸ Pain behaviour (measured by the Pain Behaviour

Checklist20)
▸ Depression (measured by the Beck Depression

Inventory21)

Disability
The Roland and Morris disability questionnaire (RMD)
is available in the German language in two versions.22 23

The version of Wiesinger et al has been chosen since
both versions have very similar results in testing the
quality of the final version but Wiesinger et al has a
more pleasant language usage. The PDI (Pain Disability
Index24 25) is planned to be administered to extend and
validate the findings by using another validated measure
of disability.

Pain intensity
To measure pain intensity, participants will be asked to
rate their average pain intensity over the last week on a
0–10 numeric rating scale (0 for no pain, 10 for worst
pain imaginable).26 27

Pain behaviour
A German self-report pain behaviour measure, similar
to the measure used in the original SRI scale development
study (ie, the PBCL Pain Behaviour Check List20) is not
available. The TBS (Tübinger Bogen zum
Schmerzverhalten12) is perhaps the German measure that
is most similar to the PBCL, although it will be completed
by an observer and not by the patient. The physician will
complete the TBS during the first appointment, after the
patient has given his/her consent to participate.

Depressive symptoms
Depressive symptoms will be assessed by the German
version of the BDI (Beck Depression Inventory), a fre-
quently used and well-validated scale.21

Sample characteristics
Participants will be asked to provide basic demographic
and pain history information (educational status, age,
gender, medical treatment history and pain duration).
Completers will be compared with those who declined
to determine if any systematic differences in basic demo-
graphic and pain history have occurred.

Sample
According to the calculation of sample sizes for regres-
sion analysis,28 116 individuals will be recruited (includ-
ing a calculated drop-out rate of 20%). Recruitment will
be conducted by the Comprehensive Pain Centre at the
University Hospital of Dresden.

Inclusion criteria
Outpatients (aged between 18 and 70 years) attending
the comprehensive pain centre and suffering from
chronic pain with a duration of at least 6 months will be
asked to participate. Participants have to live in a rela-
tionship and fluent German language will be required.
Written confirmed consent will be necessary.

Exclusion criteria
Patients who are not involved in a relationship or who
do not provide informed and written consent will be
excluded, as will patients with insufficient German lan-
guage skills.

Analyses
Schwartz et al11 presented means and SDs, internal con-
sistency (Cronbach α), test–retest stability coefficients,
item-scale intercorrelation and interscale correlations,
and finally performed a factor analysis (scree test) to
evaluate the factor structure of the SRI items. This study
will follow to ensure comparability of results. Data will
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be entered into a data file and analysed using a SPSS
statistical program (V.21.0).
To ensure factor structure of the SRI-G, an explana-

tory factor analyses will be conducted (principal compo-
nent analyses, VARIMAX rotation) and the results will
be compared to the source study.
To examine the stability of the resulting SRI-G scales,

test–retest stability coefficients will be computed, with
further Cronbach’s α. Predictive validity will be esti-
mated through a series of regression analyses (hierarch-
ical model) in predicting depressive symptoms (BDI),
pain behaviour (TBS), pain intensity (NRS) and disabil-
ity (RMD).

Part 3: validation of the SRI
Schwartz et al11 validated the instrument on the basis of
the predictive value of the SRI according to the litera-
ture and proved its predictive validity sufficiently.
However, it appears to be necessary to have more infor-
mation on construct validity (how much does the instru-
ment measure what it is supposed to measure) and its
subtype incremental validity (what does the instrument
add to previous knowledge).

Procedure
All patients who attend the comprehensive pain centre
will be asked to participate. During an individual
appointment the physician will inform the patient about
the content and aim of the study. The patient will be
asked to give his written consent. Patients who refuse to
participate will be listed with age, gender, educational
status, actual medical treatment and pain duration to
control selection bias.
During the appointment the physician documents the

pain duration, age, gender, educational status, pain
behaviour, pain intensity and actual medical treatment.
After the appointment, the participating patient receives
a questionnaire to complete in the waiting area and is
asked to return it to the study nurses after completion.
To fill in the questionnaires will require approximately
between 35 and 45 min.
Both forms, the documentary form and the question-

naire, are provided with a special, individual code.
There are no personal data on either form. The data
will be electronically saved.

Instruments
Predictive validity
To compare this study with part 2 and the source study of
Schwartz et al, the same measure (pain behaviour (TBS),
depressive Symptoms (BDI), pain intensity (NRS) and dis-
ability (PDI)) as described above will be used. The Roland
and Morris Questionnaire will be replaced by the PDI
because the PDI refers to unspecified chronic pain.

Incremental validity
There are many instruments that focus on interactions
between spouses. Most of them are not specific for pain

patients and their partners, but since all interactions are
human, whether with or without pain, the assumption of
similarities between an interaction between healthy
spouses and an interaction between healthy and sick
spouses seems to be comprehensible. A new instrument
shall prove that it is able to reveal more specific informa-
tion about the subject than previous ones to justify its use.
To ensure this part of validation three questionnaires

from social science with different concepts were chosen:
the concept of social support (F-Sozu),29 the concept of
marital satisfaction30 31 and the concept of family emo-
tional involvement and criticism.32–34 All these concepts
have proven to relate to depression, pain intensity, pain
behaviour and disability.8 7 35–40

Construct validity
Under this perspective the instrument shall be similar to
other instruments claiming the measurement of the same
subject. In the case of the SRI we include two similar instru-
ments in German (see above): the spouse’s response ques-
tionnaire by Leidig14 and the German Multidimensional
Pain Inventory.41 Similarities between these instruments
and the SRI shall ensure its construct validity; however,
there remains the dilemma that an overlap of the instru-
ments does not justify a new instrument.
The complete measurement contains the following instruments:

A. SRI: (ref. 11, in translation)
B. MPI-D: West Haven-Yale Multidimensional Pain

Inventory (subscale perceived spouse response to
pain behaviour)13 41 42

C. FPS: Fragebogen zu Partnerschaft und Schmerz;
Questionnaire of spouse response to pain and well
behaviour14

D. FEIWK: Fragebogen zur familiären emotionalen
Involviertheit und wahrgenommenen Kritik; German
version of the Questionnaire of family emotional
involvement and perceived criticism32–34

E. F-SozU: Fragebogen zur sozialen Unterstützung;
Questionnaire of social support29

F. FBZ: Fragebogen zur Zweierbeziehung; German
version of the Dyadic Adjustment Scale31 43

G. BDI: Beck Depression Inventory; German version21 44

H. PDI: Pain Disability Index; German version24 45

Sample
Based on the calculation of optimal sample sizes28 for
regression analyses, 116 patients (inclusive of drop-out
of 20%) shall be recruited into one group.

Inclusion criteria
Patients of the multidisciplinary pain management
centre will be contacted when they suffer from:
A. chronic back pain,
B. chronic tension headache or migraine
C. somatoform pain disorder
D. cancer pain in a palliative care setting in our Cancer

Centre and when patients present a Karnofsky-index
of at least 80%
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Patients have to live in a relationship, be between 17
and 70 years of age, and speak German fluently. Only
patients who provide informed and written consent will
participate.

Exclusion criteria
Patients who have not given their informed and written
consent will be excluded. Also, patients who have more
than one pain syndrome, who are not involved in a rela-
tionship, or who do not have adequate German lan-
guage skills and who have participated in earlier steps of
the study will be excluded from participation.

Analyses
All analyses will be performed for the whole sample of
included patients and further for pain diagnoses separ-
ately. Since the population of chronic pain patients is
very heterogeneous it seems to be helpful to distinguish
possible differences in results according to pain
diagnoses.
Construct validity will be analysed by comparison

between the MPI-D subscale ‘spouse responses’ and the
FPS referring to the SRI. Methodological problems
remain in the structure of these instruments: the MPI
contains only one perspective (spouse response to pain
behaviour), the FPS contains two perspectives (spouse
response to pain and to well behaviour) but with slightly
different conceptual explanations. The disadvantage of
the FPS is a lack of empirical experience because it has
not been investigated sufficiently.
The final scores of the different subscales will be com-

pared by correlation analyses.
Predictive validity will be analysed according to the

source study.11 The process is the same as described
above for part 2.
According to the previous literature, the SRI seems to

support the relationship between spouse response and
depression, disability, pain intensity and pain behav-
iour.11 These results shall be expected. Additionally, the
FPS and the MPI-D will be included into the same ana-
lysis to investigate their amount of predictive validity on
these parameters. For the investigation of the predictive
validity a regression analysis (hierarchical model) is
scheduled.
Incremental validity of the concerning instruments

(FEIWK, FBZ, F-Sozu, SRI, MPI-D and FPS) will be
determined by a correlation analysis and stepwise
(forward) regression analyses.
All analyses will be done by SPSS V.21.0.

Timeframe of the study
The translation process was completed in June 2008 and
the testing of the final version was completed in August
2008. Data collection for evaluation was completed by
June 2010 and exploratory data analysis by December
2010.
The validation study including headache patients

started in February 2009 and finished at the end of

2013. The study with patients in palliative care started in
April 2009, completion is planned to be in summer of
2014. The studies with back pain and patients with soma-
toform pain disorder started between spring and
summer of 2010 and will be finished by summer of 2014
at the latest. Data analyses will follow after completing
recruitment.

Description of risks
There will be no risks for included patients.

Ethical and legal aspects
Ethical principles
The study is being conducted in accordance with
medical professional codex and the Helsinki Declaration
as of 1996 as well as the German Federal Data Security
Law. Study participation by patients is voluntary and can
be cancelled at any time without provision of reasons
and without negative consequences to their future
medical care.

Patient informed consent
Previous to study participation patients receive written and
oral information about the content and extent of the
study. They sign the informed consent form to accept.

Legal principles
Data security and disclosure of original instruments
After the questionnaires and documents, which are pro-
vided with a special code, have been completed, they
will be stripped of personal data (names, date of birth,
etc). Personal data will be eliminated. All electronical
data of the complete, coded documents will be saved on
a protected server. Only members of the internal study
team can access the respective files. The paper form of
the documents will be stored in archives closed for exter-
nal persons.
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