
40
Outcome Assessment
in Spinal Surgery

Mathias Haefeli, Norbert Boos

Core Messages

✔ The evaluation of treatment modalities for spi-
nal disorders by self-administered question-
naires has entered into clinical practice

✔ Functional and psychosocial aspects often
exhibit a closer correlation with fair or poor
outcome after spinal surgery than organ-spe-
cific symptoms and morphological alterations
and must therefore be evaluated in outcome
research

✔ The main subjects addressed by outcome tools
are pain, disability, health-related quality of life
and work status

✔ For more thorough investigations, psychosocial
aspects, work-related parameters and fear
avoidance behavior should additionally be
assessed

✔ There are several standardized and validated
questionnaires available

✔ Current research is trying to facilitate data
assessment by developing short but reliable
instruments

General Concepts of Outcome Assessment

The evaluation of treatment modalities in spinal orders by self-administered
assessment tools has become standard in most institutions. In many fields of
medicine and particularly in spinal surgery, it has become evident that treatment
outcome is influenced by a large variety of non-morphological factors [100]. Psy-
chosocial aspects and work-related factors often exhibit a higher predictive value
than pathomorphological and surgical aspects [47]. Therefore, it has become
apparent that a meaningful outcome assessment should consider most of these
confounding variables, which, however, is not always possible to achieve in a
busy clinical practice. The minimal data set that should be collected consists of:

) pain
) disability
) quality of life
) work status

Several criteria should be considered when data assessment is performed by self-
rating questionnaires:

) comparability
) validity
) availability
) scale characteristics

When a comparison between treatment groups is chosen in a study, the criteria
of comparability of a questionnaire must be defined. If the results are to be com-
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pared with a control group out of the literature, an identical questionnaire must
be used.

Validity [2] is the degree to which an instrument measures what it is intended
to measure. It is the most important quality of a questionnaire and there are dif-
ferent types of validity. A questionnaire ideally should fulfill:

) content validity, i.e. the extent to which the instruments include the domain
of the target phenomenon
) criterion validity, i.e. extent of agreement when comparing with a “gold

standard”
) construct validity, i.e. extent to which the instrument corresponds to theo-

retical concepts of the target phenomenon

Most of the questionnaires are developed for the English language. If these tools
are used in non-English speaking countries, these versions should ideally be
translated and validated first for the used language (availability). Several rules
should be considered in this process of cross-cultural adaptation [13]. According
to this, such a process should start with at least two forward translations into the
target language. In a second step a synthesis of the two translations should be
done before performing at least two back translations in the next step. After a
consolidation of all versions of the instruments resulting from the first three

Table 1. Outcome tools in spinal surgery

Topic Tool Available languages
(validated versions only)

Pain VAS/GRS/NRS/VRS

Disability RMDQ English [131]
French [38]
German [156]
Greek [24]
Portuguese [115]
Spanish [88]
Swedish [82]
Turkish [90]

ODI English [50]
Finnish [63]
French [157]
German [11, 101, 102]
Greek [24]

NASS-Q English [39]
German [123]
Italian [119]

FAQH German [86]
NDI English [145]

French [157]
Swedish [3]

NPDI English [154]
French [157]
Turkish [20]

Quality of life WHOQOL-100/-Bref www.who.int
SF-36/-12/-8 www.sf36.com
EQ-5D www.euroqol.org
SRS-22/-30 English: www.srs.org

Spanish [10]

Fear avoidance behavior FABQ English [149]
German [121, 138]

Core item tools Low back pain English [41]
German [99]

Neck pain English [155]
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steps by an expert committee, a testing of the instrument and further refine-
ments have to be done.

A questionnaire should

be comparable, valid

and comprehensive

Since there are many aspects influencing outcome of spinal surgery, a well
designed questionnaire will include different standardized and validated tools to
cover these different fields (scale characteristics).

A broad range of outcome tools are available (Table 1), of which only a limited
number are frequently used. In the following, the most important questionnaires
in the field of spinal surgery are briefly discussed including pain assessment, dis-
ability, quality of life and work assessment. Presented in regard to their strengths
and weaknesses and their best feasible clinical setting, this survey should enable
the best possible decision when searching for a self-administered assessment tool
in spinal surgery.

Pain

General Aspects

The objective assessment

of pain for outcome research

remains controversial

Back pain is one of the most frequent reasons for spinal surgery and therefore
pain relief is the major aim in the vast majority of cases. Pre- and postoperative
assessment of pain and pain relief serves to evaluate the effectiveness of a specific
therapy [68]. However, some important findings of the past two decades of
research have to be kept in mind when the gathering and interpreting of such
data is intended. As perception of pain may differ within a time period, recent
studies have mentioned that it is more valuable to ask patients to rate their
“usual” pain on average over a past short period of time, e.g. 1 week, than to ask
for “current” pain at the specific time of completion of the questionnaire [21, 22,
147]. Posing such questions relies on the assumption that patients are able to
accurately recall their pain levels in a past period of time. Whether or not this is
reliable is controversial. Whereas some studies find it unreliable to assess pain
retrospectively [40, 94–96], others report acceptable levels of validity up to a
3 months recall period [21, 139, 146]. It has been found that pain is usually over-
estimated when the actual intensity of pain is higher and underestimated when it
is lower [30, 45, 94–96]. Moreover, Haas et al. [66] found that pain and disability
recall became more and more influenced by present pain and disability during a
period of 1 year while the influence of actual relief and pain and disability report-
ing at the initial consultation decreased. On the other hand, Von Korff et al. [146]
stated that recall of chronic pain in terms of its average intensity, interference
with activities (disability due to pain), number of days with pain and number of
days with activity limitation, leads to acceptable validity levels.

Short time periods of pain

recall are superior to current

pain assessment

When assessing pain in the context of a spinal intervention, it is necessary to
use some kind of pain recall when not using “current pain” as the test parameter
as discussed above. Based on the literature, it is justifiable to use short time peri-
ods of pain and disability recall for comparison of patients’ pain status. The inter-
pretation of whether or not a statistically significant change in pain corresponds
to a significant clinical change remains challenging and requires further research
[12]. Similarly, the definition of a threshold for a significant clinical change needs
to be explored.

Pain Duration

There are different definitions of chronic back pain. Nachemson et al. [112]
defined it in 1984 as a period of at least 3 months with persistent pain. Von Korff
et al. [147] defined it in 1996 as back pain which has to be present on at least half
of the days during 1 year. Raspe et al. [127] investigated 40 epidemiological/ther-
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apeutic studies between 1998 and 2000 with regard to the definitions of chronic
back pain that were used. Finding periods between 4 weeks and more than 1 year
of persistent pain, he showed that there is no consensus about this definition.

Pain Affect

The experience of pain

is subjective, complicating

an objective assessment

Pain can be described in terms of the intensity but also in terms of its effect on the
individual. Pain intensity describes how much a patient is in pain, whereas pain
affect describes the “degree of emotional arousal or changes in action readiness
caused by the sensory experience of pain” [146]. It has been shown that pain
intensity may quite easily be described by most patients and that different meth-
ods of measuring pain intensity showed high intercorrelation [80, 81]. Contrary
to these findings, alternative methods of pain affect assessment did not intercor-
relate as highly as those of pain intensity, making the utilization of this part of
pain characterization more complicated [109, 110].

Instruments

Visual Analogue Scale (VAS)/Graphic Rating Scale (GRS)

A visual analogue scale

(VAS) consists of a straight

line with endpoints

The VAS consists of a straight line with the endpoints defining extreme limits
such as “no pain at all” and “pain as bad as it could be” (Fig. 1) [2]. The patient is
asked to mark his or her pain level on the line between the two endpoints, the dis-
tance between “no pain at all” and the mark defining the subject’s pain. This tool
was first used in psychology by Freyd in 1923 [56].

A graphic rating scale (GRS)

adds descriptive terms

or a numerical scale

A GRS additionally uses descriptive terms such as “mild”, “moderate”,
“severe” or a numerical scale (Fig. 2) [2]. A line length of 10 or 15 cm showed the
smallest measurement error compared to 5 and 20 cm versions and seems to be
most convenient for respondents [135].

Scott and Huskisson demonstrated that the configuration of a graphic rating
scale may influence the distribution pattern of the answers [134]. Moreover, they
showed that the experience of patients with this tool influenced the outcome.
While patients who had no experience with a graphic rating scale with numbers
of 1–20 underneath the line showed a preference for the numbers 10 and 15, sub-

Figure 1. Visual analogue scale (VAS)

Figure 2. Examples of graphic rating scales (GRS)
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jects who were experienced in the use ignored the numbered scale and showed
no preferences and, therefore, a nearly uniform distribution of the answers. Ana-
logue observations were made with descriptive terms. In several studies, VAS and
GRS have demonstrated to be sensitive to treatment effects [80, 83, 89, 135]. They
were found to correlate positively with other self-reporting measures of pain
intensity [80, 89]. In addition, differences in pain intensity measured at two dif- VAS indicate real differences

between measurements

at two points of time

ferent points of time by VAS represent the real difference in magnitude of pain,
which seems to be the major advantage of this tool compared to the others [125,
126].

Mechanical visual analogue

scales are easy to handle

As the distance between “no pain” and the patient-made mark has to be mea-
sured, scoring is more time consuming and susceptible to measurement errors
than a rating scale for example. Hence, a mechanical VAS has been developed
where subjects position a slider on a linear pain-scale instead of marking a cross
on a drawn line. Several studies have shown this system to be strongly associated
with the original VAS [36, 62]. Moreover, it has been shown that a mechanical
VAS exhibits a good test-retest reliability and appears to have ratio qualities
[146].

Besides the disadvantage mentioned above, the VAS seems to be more difficult
to understand than other measurement methods and, hence, more susceptible to
misinterpretations or “zero values”. This is particularly true in elderly patients
[37, 80, 89]. In conclusion, the VAS, mechanical VAS and GRS are valuable instru-
ments for assessment of pain intensity and changes due to therapy when respon-
dents are given good instructions and one bears in mind the limitations [37, 134].

Numerical Rating Scale (NRS)

When using an NRS, patients are asked to circle the number between 0–10, 0–20
or 0–100 that best fits their pain intensity [2]. Zero usually represents “no pain at
all” whereas the upper limit represents “the worst pain ever possible”. In contrast
to the VAS/GRS, only the numbers are valuable answers, meaning that there are
only 11 possible answers in a 0–10, 21 in a 0–21 and 101 in a 0–100 point NRS.
The NRS allows a less subtle distinction of pain levels compared to VAS/GRS,
where there is theoretically an unlimited number of possible answers.

The NRS allows less subtle

distinction of pain levels

compared to VAS and GRS

The NRS has shown high correlations with other pain assessment tools in sev-
eral studies [80, 89]. The feasibility of its use and good compliance have also been
proven [37, 52]. As it is easily possible to administer NRS verbally, it can be used
in telephone interviews [146]. On the other hand, results cannot necessarily be
treated as ratio data as is possible in VAS/GRS [124].

Verbal Rating Scale (VRS)

In a verbal rating scale, adjectives are used to describe different levels of pain [2].
The respondent is asked to mark the adjective which fits best to the pain inten-
sity. Also in the VAS two endpoints such as “no pain at all” and “extremely intense
pain” should be defined. Between these extremes different adjectives are placed
which describe different pain intensity levels. Mostly, 4- to 6-point VRS are used
in clinical trials. A different form of VRS is the behavioral rating scale, where dif-
ferent pain levels are described by sentences including behavioral parameters
[32].

Verbal rating scales are less

suited to assessing changes

in pain intensity and

interindividual comparisons

As well as VAS, VRS have been shown to strongly correlate with other pain
assessment tools [80, 89, 118]. Compared to other instruments, respondent’s
compliance is often as good or even better even though subjects must be familiar
with reading the entire list before answering [37, 80]. However, due to the limited
number of possible response categories some patients may have problems defin-
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ing which answer fits best to their pain situation. Moreover, the intervals between
different adjectives describing pain may not be equal or may be interpreted dif-
ferently by respondents. Thus, interpretation of a VRS does not allow conclusions
to be drawn on the magnitude of a change in pain intensity between two assess-
ments, for example, pre- and postoperatively, and interrespondent comparison is
problematic.

Disability

General Aspects

Back and neck problems often lead to disability in daily activities due to pain or
deformity. Several tools have been developed in respect of this aspect of spinal
disorders. In the field of low back pain the most commonly used questionnaires
are the Roland & Morris Disability Questionnaire (RMDQ) and the Oswestry
Disability Index (ODI). Both are available in several languages and have proven
good internal consistency and test-retest reliability [76, 130, 141]. The North
American Spine Society Lumbar Spine Outcome Assessment Instrument (NASS
LSO) and the Hannover Functional Ability Questionnaire (HFAQ) are two other
disability questionnaires, the latter only existing for the German language. In the
field of neck pain the Neck Disability Index (NDI) [145] and the Neck Pain and
Disability Index (NPDI) [154] are the most commonly used tools.

Instruments

Roland & Morris Disability Questionnaire (RMDQ)

This tool was developed by Roland and Morris in 1983 [131]. It is frequently used
and has been validated for the English, French [38], Swedish [82], German [49,
156], Turkish [90], Spanish [88], Portuguese [115], Japanese [142], Norwegian
[64] and Greek [24] languages. Twenty-four questions from the Sickness Impact
Profile (SIP) [17] were selected and added with the phrase “because of my back”,
leaving it open whether an impairment is due to pain or disability. The answering
possibilities are dichotomous (yes/no) and, therefore, filling in the questionnaire
requires little time and is easy to do. On the other hand, this might leave subtle
changes in the abilities unrecognized. In contrast to the ODI, sex life is not
included, and similar to the ODI neurological leg deficits are not addressed.

The RMDQ is more sensitive

than the ODI in detecting

changes over time

Compared to the ODI, the RMDQ is regarded as being more sensitive in
detecting changes over time [19, 76, 140]. This is especially true in patients with
minor disabilities. For patients with severe disabilities the RMDQ seems to per-
form worse than the ODI [19, 130]. Internal consistency has been shown to be
equal [91, 129] or slightly superior to the ODI [76, 87].

Oswestry Disability Index (ODI)

This tool was developed by Fairbank et al. [50] in 1980. It is used frequently and
has been validated in English, German [11, 101, 102], Danish [98], Finnish [63],
Norwegian [64], French [43], and Greek [24]. It contains ten items about pain
level and interference with physical activities, sleeping, self-care, sex life, social
life and traveling. Each question offers six answers, which allows the assessment
of subtle differences of disability.The ODI performs better

in patients with severe

back-related disability

than the RMDQ

In contrast to the RMDQ, respondents are only given an introduction, which
points out that the questionnaire is about back pain, instead of being reminded in
every question about the main topic. This might lead to misunderstanding if
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patients are suffering from pain of different origin. Other differences between the
ODI and the RMDQ are described above.

NASS Questionnaire

The NASS is based on the

ODI, the SF-36 and the

Health Survey Questionnaire

This questionnaire was designed by the North American Spine Society in the
early 1990s [39]. Validated German [123] and Italian [119] versions are available.
It is based on the ODI, from which a selection of items was adopted and adapted.
Questions from the SF-36 and the Health Survey Questionnaire were added to
allow the assessment of a broad patient profile.

Hannover Functional Ability Questionnaire (HFAQ)

The back pain version of the HFAQ belongs to a series of self-administered ques-
tionnaires about functional limitations in the daily life of patients suffering from
musculoskeletal disorders [86]. It consists of 12 questions about abilities in daily
activities such as lifting a heavy item. Each ability must be graded by “yes”, “yes,
but with trouble” or “no, or only with help”. The HFAQ has been frequently used
in German-speaking areas.

The HFAQ has been compared with different other disability questionnaires.
Roese et al. [129] found it to be as feasible, practicable, valid and reliable as the
RMDQ. Haase et al. [67] compared it with the physical functioning domain of the
MOS SF-36 in a rehabilitation collective. In 4.3% of all respondents, they found
confusion with positive and negative ratings in the SF-36 subscale, while no simi-
lar problems could be detected in the HFAQ, and it was argued that the SF-36
seems to be more valuable for use in the ambulant medical sectors than in a reha-
bilitation setting. Finally, Schochat et al. [133] compared it with the NASS ques-
tionnaire in a rehabilitation collective and found high correlations indicating
high concurrent validity. However, both questionnaires were not able to detect
changes in the “impairment” domains after a 3-week period, again indicating

The HFAQ is more

applicable for short-term

outcome researchthat these instruments might be more suitable in short-term outcome research
than in the field of rehabilitation.

Neck Disability Index (NDI)

The NDI is a ten-item questionnaire derived from the ODI [145]. It is designed to
assess neck pain and disability and consists of ten six-point Likert scales covering
the following ten sections: Pain intensity, Personal care (washing, dressing, etc.),
Lifting, Reading, Headaches, Concentration, Work, Driving, Sleeping, Recreation.
Each question is rated from zero to five points, allowing a maximum of 50 points.
The score achieved by the patient is divided by the maximum possible and multi-
plied by 100 to get a percentage score of the possible total. If one section is missed,
the maximum score of 50 points is reduced by 5 points.

The NDI assesses neck pain

and related disability by ten

six-point Likert scales

The NDI has been used in different populations and has been validated against
multiple measures of function and pain [122]. Besides the original English ver-
sion, a validated form for the French [157] and Swedish [3] languages is available.

Neck Pain and Disability Index (NPDI)

The NPDI was introduced in 1999 and consists of 20 VAS items assessing neck
pain and linked disability [154]. Each VAS ranges from zero (normal function)
to five (worst possible situation). It is divided into four sections: Neck problems,
Pain intensity, Effect of neck pain on emotional and cognitive status, Interference
of neck pain with daily activities.
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The NPDI responds well

to changes in neck pain

and disability

It was found to show high internal consistency [154] and proved to have high test-
retest reliability and a good response to changes in pain perception following
treatment [61]. Besides the original validated English version, validated Turkish
[20] and French [157] forms are available.

Quality of Life

General Aspects

The assessment of quality

of life is related to health

The Constitution of the World Health Organization (WHO) defines quality of life as:
“individuals’ perception of their position in life in the context of the culture
and value systems in which they live and in relation to their goals, expecta-
tions, standards and concerns. It is a broad ranging concept affected in a com-
plex way by the person’s physical health, psychological state, level of indepen-
dence, social relationships, personal beliefs and their relationship to salient
features of their environment”.

Consequently, not only the WHOQOL questionnaires but also the MOS SF-
36/-12/-8 and the EuroQol questionnaires cover these general aspects, usually
integrating them into a physical and mental health score without addressing dis-
ease specific parameters. In the field of spinal surgery, these tools are mainly used
in combination with disease-specific pain and disability questionnaires.

Julious et al. [84] and Roset et al. [132] stated that sample sizes should always
be calculated to allow the opportunity to detect changes at a pre-set level of statis-
tical significance when planning a trial with health related quality of life (HRQL)
instruments. However, only a small amount data is to be found in the literature
on this topic. They published guidelines for calculating sample sizes for the use
with the SF-36 [84] and for the use with the EQ-5D [132], respectively.

The Psychological General Well Being Index (PGWBI) focuses on psychologi-
cal and psychosocial aspects and therefore may not be considered to be an all-
embracing tool to assess quality of life. However, as psychological aspects com-
prise an important part of the quality of life, it will be described in this section.

Instruments

WHOQOL-100/WHOQOL-Bref

The WHO Quality of Life instruments have been developed with the intention of
creating questionnaires that allow quality of life to be assessed as outlined above.
Moreover, the aim was to evolve an international tool in several culturally diverse
settings to simplify cross-cultural comparisons. To achieve this, 15 so-called

The WHOQOL instruments

assess health-related

quality of life

Field Centers all over the world were involved in every stage of instrument devel-
opment and further centers participated in the field testing [65].

The WHOQOL-100 consists of 100 questions referring to six domains [65]:
Physical domain, Psychological domain, Level of independence, Social relation-
ships, Environment, Spirituality/religion.

Each question has a five-point answering scale. For each domain a separate
score is computed and transformed to a scale with a maximum of 100 points. It is
obvious that such an extensive questionnaire is not practicable in a clinical set-
ting where quality of life is only one part beside the more disease specific ones to
be assessed. The evaluation of the data gathered with the WHOQOL-100 showed
that the six domains may be grouped into four domains: Physical domain, Psy-
chological domain, Social relationships, Environment.

Consequently, a core questionnaire consisting of 24 items was built and field
tested in 17 centers with approximately 300 respondents each [1]. It was con-
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cluded that this WHOQOL-Bref questionnaire showed validity and reliability
and, thus, would be interesting for use in clinical trials. Meanwhile, the WHO-
QOL-Bref has been translated into and validated for further languages [53, 72, 79,
108, 114, 158]. It has been used in several recent studies in different fields of med-
icine: psychiatric disease [6, 42, 75, 85, 93, 113, 144, 150], geriatrics [60, 79], can-
cer [77, 159], liver disease [116] and HIV infection [35, 51]. In the field of muscu-
loskeletal disorders it has been used in three studies [25, 69, 111]. The extensive
validation procedures and translation into nearly 20 languages make the WHO-
QOL-Bref an interesting instrument for the future. Further detailed information
is available from www.who.int.

MOS SF-36/SF-12/SF-8

The SF-36 is widely used for

the assessment of health-

related quality of life

The SF-36 was developed in 1992 by Stewart and Ware as a short form of the ques-
tionnaires used in the Medical Outcomes Study (MOS) [152]. It consists of 36
items, most of which have their roots in established instruments such as the Gen-
eral Psychological Well-Being Index (PGWBI) [44], the Health Perceptions Ques-
tionnaire [153] and other tools which have proved to be useful during the Health
Insurance Experiment (HIE) [27]. Eight scales are built to describe quality of
life: Physical functioning, Physical role (problems with work or other daily activ-
ities due to physical health), Bodily pain, General health, Vitality, Social func-
tioning, Emotional role (problems with work or other daily activities due to emo-
tional problems), Mental health.

The results of these scales are then grouped into two summary measures:

) Physical health (scales 1–4)
) Mental health (scales 5–8)

The SF-36 sensitively

detects changes over time

The SF-36 is the most commonly used self-assessed generic quality of life instru-
ment [59]. The mean internal consistency and test-retest validity of the first ver-
sion has been shown to exceed 0.80 in several studies [71, 105, 106]. In 1996, the
second version, SF-36v2, was introduced offering several improvements based on
experience with the first version: Instructions and questionnaire items were
shortened and simplified. The layout was adapted to reduce missing responses.
Some dichotomous response choices were replaced by five-point scales whereas
others were shortened from six- to five-point scales as well. These adaptations led
to a decrease in standard deviation and percentage of ceiling and floor scoring.
Today the SF-36 is available in a 4-week (standard) and a 1-week (acute) recall
version. Compared to other generic health status instruments, it has shown sev-
eral advantages [48, 97]. It was found to be most sensitive to detecting changes
over time and showed the highest levels of internal consistency.

Peto et al. [120] compared the mental health subscale with the PGWB ques-
tionnaire in a sample of patients with amyotrophic lateral sclerosis and found
good internal reliability and high correlations for both the PGWB and the SF-36
subscale. They stated that the mental health subscale provided comparable psy-
chometric performance and, thus, may be used to measure and compare mental
health in defined groups.

The SF-12 and SF-8

are short forms of the SF-36

with good validity

In 1994 the development of a 12-item questionnaire began which led to the SF-
12, a subset of the SF-36, that is now available in the second version [151]. Though
improving efficiency and practicability in the clinical setting, one has to accept
some restrictions leading to less information about health status compared to the
SF-36. Finally, an 8-item subset of the SF-36 has been developed. The SF-8
assesses every domain described in the SF-36 by only one item each. Besides a
24-h recall version there is a 4-week and a 1-week recall version available. It has
been translated and validated for more than 30 countries [99].
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In conclusion, the SF questionnaires represent valuable tools for the assessment
of general quality of life. Their widespread use in clinical trials leads to broad
possible comparisons. It is recommended to use these instruments in combina-
tion with disease-specific questionnaires to obtain an all-embracing picture of
the respondents. Extensive information about the use, validity and norm-based
scoring and interpretation is available on the SF internet homepage (www.
sf36.com) and in the SF manuals.

EuroQol 5D

This tool was developed by the EuroQol Group, which started in 1987 with the
intention of constructing an instrument for the assessment of standardized non-
disease-specific health-related quality of life. It was thought to complement
other tools such as the SF-36. The EuroQol Group is a multi-country, multi-center
and multi-disciplinary group and, thus, the developed instrument should more
easily allow cross-cultural comparisons to be performed.

The EuroQol exhibits validity

comparable to the SF-36

The EQ-5D is a self-completion tool consisting of four components [28]. The
first two parts address HRQL whereas the latter parts address further background
information such as occupation, activity, age, sex, education and so on. In the first
part HRQL is assessed by five statements about mobility, self-care, usual activities,
pain/discomfort and anxiety/depression, which are divided into three degrees of
severity. The respondents are asked to sign the one statement fitting best to their
situation. This leads to a score of one to three in each statement. The second part
consists of a Graphic Rating Scale ranging from zero to 100 in which respondents
are asked to indicate their actual state of health today. Several studies were made to
compare the EQ-5D with other quality of life tools, for example the SF-36. Gener-
ally, it was found to be a valuable instrument, simple to use by the patients and
showing clinically relevant correlations with other condition-specific tools [26,
78]. Nevertheless, Brazier et al. [26] found it to be less sensitive and more suscepti-
ble to ceiling effects than the SF-36, preferring the latter for detecting changes over
time. Further, detailed information is available on www.euroqol.org.

Psychological General Well-Being Index (PGWBI)

This questionnaire was developed by Dupuy in 1969 and first published after
modification in 1984 [44]. It consists of 22 questions on the following six
domains: Anxiety, Depression, Well-being, Self-control, and Health vitality.

Each domain consists of three to five questions which have to be rated on a six-
point Likert scale. Every answer is validated by zero to five points. This results in
a maximum score of 110. Revicki et al. [128] developed the PGWB into a version
suitable for use in telephone interviews and successfully validated it for an Amer-
ican population.

The PGWB is a reliable tool

with which to assess

psychological distress

The PGWB has been extensively validated and has been used in many clinical
studies, for example in the field of chronic pain, often in combination with other
general health state questionnaires such as the SF-36 [14–16, 143].

Scoliosis Research Society Questionnaires: SRS-22/-24/-30

The Scoliosis Research Society (SRS) developed instruments to evaluate and
monitor patients with idiopathic scoliosis. In 1999, the initial 24-item SRS-24
questionnaire was developed based on several previously validated question-
naires [70]. It is divided into seven equally weighted domains: Pain, General self-
image, Post-operative self image, General function, Overall level of activity, Post-
operative function and satisfaction.
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This initial version was found to be reliable for postoperative outcome in scolio-
sis surgery as well as for dynamic monitoring in patients as they become adults.
Nevertheless, some concerns about low internal consistency for some domains
and some questions led to the creation of the current SRS-22.

This questionnaire is divided into five domains: Pain, Function/activity, Self-
image/appearance, Mental health, Satisfaction about previous treatment.

The SRS-22/-30

questionnaires are

specifically designed

for scoliosis patients

As the SRS-22 no longer integrates specific questions about the postoperative
status of the patients, the SRS-30 was developed. This version includes all ques-
tions of the 22-item tool and the postoperative questions of the 24-item tool.
While the SRS-22 is validated for the English and Spanish [10] languages, the
SRS-30 has not been validated so far. The SRS-22 was shown to be reliable with
internal consistency and reproducibility comparable to the SF-36 [8, 18]. More-
over, it was found to be responsive to changes postoperatively [9] and to discrimi-
nate well between patients with no, moderate and severe scoliosis [7]. In one
study it was even found to be useful in choosing non-surgical treatment in bor-
derline cases [7]. The questionnaires and more information on scoring are avail-
able on the Scoliosis Research Society website (www.srs.org).

Psychosocial Aspects, Work Situation and Fear Avoidance Beliefs

General Aspects

In the past two decades, psychosocial and work-related aspects as well as the
potential influence of behavior patterns have attracted interest in research on the
development and course of chronic back pain [4, 33, 55, 57, 73, 149]. In this con-
text, some instruments have been developed to assess these important aspects.

Instruments

Assessment of Occupational Status

As a minimum data set the extent of work incapacity should be assessed preoper-
atively and at follow-up as it is easy to assess and of great societal relevance [5].
Bombardier [23] proposed a categorization including the following:

) employed at usual job
) on light duty or some restricted work assignment
) paid leave/sick leave
) unpaid leave
) unemployed because of health problems
) unemployed because of other reasons
) student, keeping house/homemaker
) retired
) disability

Besides the occupational status, sickness absence is quite easily accessible too
and is also of economic relevance. Hensing et al. [74] proposed five measures for
sick leave assessment. Nevertheless, it has become apparent that age, gender, cul-
tural factors, economic and health policy factors, job satisfaction, psychosocial

Occupational status and

sickness absence should be

assessed preoperatively

and at follow-up

job factors and factors not related to work at all influence work status and sick-
ness absence [46]. Therefore, multivariate methods must be used to control these
confounding parameters when work status is analyzed [148], and additional
measures of work-related outcome such as work ability, job-related resignation
and job satisfaction should be used.
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Job Satisfaction and Job-Related Resignation

General job satisfaction and job-related resignation can be assessed by four 5-
point Likert scales each. The items for the two scales are derived from a larger set
of items developed by Oegerli [117] on the basis of the concept of “different forms
of job satisfaction” by Bruggemann [29] (English description [34]). The two
scales have been found to be reliable in several investigations.

Fear-Avoidance Beliefs Questionnaire (FABQ)

The FABQ predicts

treatment outcome

in subacute and chronic

low back pain

Lethem and Slade [92, 136] first mentioned in 1983 that an avoidance behavior
may result in an exaggerated pain perception and in 1993 Waddell et al. [149]
introduced the FABQ, which consists of 16 items and is designed as a self-report-
ing tool. The questions are pain-specific and divided into one part assessing fear-
avoidance beliefs about work and another part assessing fear-avoidance beliefs
about physical activities. It has been shown to be a valid and reliable question-
naire and several studies have found it to be useful in predicting treatment out-
come in subacute and chronic low back pain [31, 54, 58, 138].

Validated German and Swiss-German versions are available [121, 138].
McCracken et al. [103] compared the FABQ with three other validated instru-
ments for the assessment of anxiety and fear in chronic pain patients: (1) the
Spielberger Trait Anxiety Inventory (STAI) with more general response tenden-
cies [137]; (2) the Fear of Pain Questionnaire (FPQ) [107] with more general
response tendencies in addition; and (3) the Pain Anxiety Symptoms Scale
(PASS) with more pain-specific response tendencies [104]. The FABQ and the
PASS as more pain-specific questionnaires were found to be better predictors
than the less pain-specific ones. However, it was recommended to use these tools
in combination with general emotional distress measures in a clinical setting to
achieve valuable information about the influence of pain avoidance beliefs and
other psychosocial stressors on the course of chronic pain situations.

Clinical Feasibility and Practicability

Data completeness

is mandatory for valid

and reliable outcome

assessment

As in most questionnaires a total score or several subscores are computed with
the data from a small number of questions, and it is mandatory that question-
naires are filled in completely. Often, lacking the answer from only one or two
questions makes analysis of the score impossible.

It is therefore important to inform patients about the importance of thorough
questionnaire completion. Possible consequences of the planned investigation
on future treatment modalities should be explained to the participants to
increase their understanding. The patients’ health and social condition have a
significant impact on the willingness to participate in a study.

Short, valid reliable and easy

to handle questionnaires

are needed to increase

questionnaire response

and participation

It is desirable to use simple and short questionnaires in a clinical setting. This
would not only minimize the patients’ effort but also analysis of data by the
health professionals. Therefore different groups are endeavoring to develop
short, valuable, standardized outcome assessment tools. Deyo et al. [41] pro-
posed a six-item core set of questions measuring several dimensions of outcome,
each with a single item which has been studied and validated elsewhere. This
short set of questions covering the core dimensions pain, function, well-being,
disability (work), disability (social) and satisfaction post-treatment could be
used as a basic battery for checking treatment outcome or developing quality
improvements. A more detailed data assessment, for example within the scope of
clinical trials with specific problems addressed, could easily be achieved by add-
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ing further items in one of the core dimensions without necessarily expanding
the whole questionnaire and therefore increasing the effort for respondents and
analysts.

Mannion et al. [99] evaluated a modified German version of the standardized
short core-measure tool proposed by Deyo and found it to be simple, practical,
reliable and valid. Cronbach’s alpha (internal consistency) for each core measure
was between 0.41 and 0.78. Composing an index from all the core measures,
Cronbach’s alpha increased to 0.85. Test-retest reliability was moderate to excel-
lent. There were floor and ceiling effects notable in the function domain whereas
the disability dimension showed floor effects at follow-up. The correlations
between the single items and their corresponding reference questionnaire were
0.60–0.79. The Sensitivity to Change was a little bit lower than in the reference
questionnaires. Recently, White et al. [155] adapted the Deyo core questions to
the neck pain setting and tested them on 104 patients. This first evaluation dem-
onstrated a good repeatability and validity with absent floor or ceiling effects.
These promising findings provide motivation for further research because the
standardized use of such an instrument in future clinical trials would improve
outcome assessment. It would improve the comparability between clinical stud-
ies and therefore build a better basis for treatment improvements in spinal sur-
gery.

Recapitulation

For the evaluation of spinal interventions self-admin-

istered assessment tools are widely used. An instru-
ment must be comparable, translated into and vali-
dated for the corresponding language and must em-
brace at least pain, disability, health-related quality

of life and work status. For more thorough investiga-
tions, psychosocial aspects, work-related parame-

ters and fear avoidance behavior should additional-
ly be assessed. For these purposes an array of well
validated standardized questionnaires are available.

Pain. As the predominant complaint in patients
with spinal disorders, the evaluation of pain is one
of the pillars of outcome assessment. Pain assess-
ment seems to be most reliable when asking for an
average pain level during a short recall period of
time from 1 week to 4 weeks. Pain experience is
very individual, complicating an interindividual
comparison. In well informed patients visual ana-

logue (VAS) and graphic rating scales (GRS) are
valuable instruments for assessment of pain inten-
sity and changes due to therapy. Some restrictions
have to be taken into account when using these
tools in an elderly population as they may be mis-
understood and misinterpreted. NRS and VRS are
other methods in pain assessment. Although well
understandable and easy to handle (also in tele-
phone interviews), they are not as appropriate for
detecting changes over time as are VAS and GRS.

Disability. Neck- or back-related disability is anoth-
er predominant complaint. The Roland and Morris

Disability Questionnaire and Oswestry Disability

Index are by far the most used instruments for as-
sessment of disability in back patients. While the
former seems to be more sensitive in detecting
changes over time, the latter seems to be more use-
ful in patients with severe disability. The North
American Spine Society Questionnaire and the
Hannover Functional Ability Questionnaire are also
valuable tools though less frequently used.

Quality of life. Besides disease-specific tools, ques-
tionnaires on health-related quality of life are wide-
ly used in medicine. Several instruments have been
developed and broadly tested in terms of reliability
and validity. The most commonly used question-
naire is the SF-36, but also the WHO has edited a
valuable tool (WHOQOL-Bref ). The third well ex-
plored and frequently used instrument is the Euro-

Qol EQ-5D. The PGWB concentrates on psychologi-
cal general well-being as an important part of quali-
ty of life and is a valuable questionnaire in more
thorough investigations. For the special setting in
scoliosis patients, the Scoliosis Research Society in-
troduced the SRS-22 and SRS-30 questionnaires.
They include pain, disability, quality of life and satis-
faction with treatment and allow a pre- and postop-
erative evaluation of these patients.
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Recapitulation

Psychosocial aspects. It has been realized that psy-
chosocial aspects and work situation are related to
back pain. They may figure as risk factors or even
predictors in subacute and chronic back pain. One
aspect in this context is fear avoidance behavior,
which can negatively influence outcome in spinal
surgery. The most frequently used questionnaire in
this field is the FABQ.

Work situation. As a minimum the work situation
should be assessed by occupational status mea-
sures and sick absence measures. Because of the
shortcomings of these simple methods additional

instruments on job satisfaction and job-related res-
ignation should be used for a more comprehensive
assessment.

Feasibility/practicability. As in most question-
naires a total score or several subscores are com-
puted with the data from a small number of ques-
tions, it is mandatory that questionnaires are filled
in completely. Nevertheless, the patient’s compli-
ance is often insufficient for various reasons. Recent
research is thus attempting to develop short and
easily understandable tools which allow the gather-
ing of enough data for meaningful conclusions.

Key Articles

Bombardier C (ed) (2000) Spine Focus Issue: Outcome assessments in the evaluation of
treatment of spinal disorders. Spine 25:3097–3199

Boos N (ed) (2006) Outcome assessment and documentation. Eur Spine J 15 Suppl 1:
S1–123
These two special journal issues summarize the state of the art in outcome assessment,
research, and documentation in the treatment of spinal disorders and are a source for fur-
ther reading.
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