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A Review of Generic Health Status Measures in
Patients With Low Back Pain

Jon Lurie, MD, MS

Generic health status measures are designed to broadly
assess the concepts of health, disability, and quality of
life. Although generic health status measures are often
less responsive to changes in specific conditions than dis-
ease-specific instruments, they are important for broad
comparisons of the relative impact of different condi-
tions or treatments on the health of the population. The
short-form instruments developed from the Medical
Outcomes Study (MOS), the MOS SF-36 and SF-12,
have been widely used in the evaluation of low back pain.
These instruments are discussed in depth elsewhere in
this Focus Issue. However, numerous other generic
health status measures have been developed, and many
of them have been evaluated in patients with back pain.
In this article, the properties of four of these other generic
health status measures (the Sickness Impact Profile [SIP],
the Nottingham Health Profile [NHP], the Duke Health
Profile [DUKE], and the COOP/WONCA charts, a re-
vised and shortened version of the original charts devel-
oped by the Dartmouth Primary Care Cooperative Infor-
mation Project [COOP] which was modified by the
World Organization of National Colleges, Academies
and Academic Associations of General Practitioners and
Family Physicians [WONCA]) are evaluated and com-
pared with the MOS measures, when applicable.

Criteria for Evaluating Measures

The important properties of any health status measure
include the following: 1) practicality, including how long
it takes to complete, how understandable it is to the
patients whose responses are measured, and its accept-
ability to the population tested; 2) precision, including
both cross-sectional reliability (internal consistency) and
longitudinal or (test–retest) reliability; 3) validity, in-
cluding convergent and discriminant validity; and 4) re-
sponsiveness, the ability to detect change when it has
occurred, which includes so-called ceiling and floor ef-
fects.7,17,19 These data are the focus of attention in this
article, with comparison of the performance of different
scales in the same population shown when possible.3,12

Overview of Measures

The SIP is a well established, standardized questionnaire
that indicates changes in a person’s behavior due to sick-
ness.4 It consists of 136 items grouped into 12 categories:
ambulation, mobility, body care and movement, social

interaction, alertness behavior, emotional behavior,
communication, sleep and rest, eating, work, home man-
agement, and recreation. Three of these categories (am-
bulation, mobility, and body care) can be further aggre-
gated into a physical dimension and another four (social
interaction, alertness, emotional, and communication)
into a psychosocial dimension. The remaining five cate-
gories are independent scores. An overall score for the
entire instrument can also be calculated: Higher scores
indicate increasing dysfunction or poorer health. The SIP
consists of statement such as, “I am not working at all”
or “I sit during much of the day,” and the respondents
check those statements that apply to them “today” be-
cause of their illnesses. The SIP thus measures the perfor-
mance of specific behavior, rather than judgments of ca-
pacity, and assesses dysfunction without a positive
formulation of health. The SIP has been extensively stud-
ied in populations of patients with back pain and other
musculoskeletal conditions.2,3,6,8,9,13,21

The Nottingham Health Profile (NHP) is a brief self-
administered questionnaire originally designed for use in
primary care settings.14 It consists of 38 items that are
grouped into six dimensions: physical abilities, pain,
sleep, social isolation, emotional reaction, and energy.
An overall summary score for the instrument is not rec-
ommended but has been used by some clinicians.3 The
NHP questions use a dichotomous yes/no response sim-
ilar to the SIP, but asks more directly about feelings and
emotional states than about behavioral changes. State-
ments such as, “I am tired all the time” or “I am unable
to walk at all,” are marked yes if they apply to the re-
spondent “at the moment.”

The Duke Health Profile (DUKE) is a revised and
shortened version of the Duke–University of North
Carolina health profile and is designed for use in primary
care settings.20 The DUKE consists of 17 questions that
are grouped into six health scores and four dysfunction
scores. The health scores are physical health, mental
health, social health, perceived health, and self-esteem,
with the physical, mental, and social health scores being
further aggregated into a general health summary score.
The dysfunction scores are anxiety, depression, pain,
and disability. Responses to statements and questions
such as, “I like who I am” and “During the past week
how much trouble have you had with hurting or aching
in any part of your body?” are rated on a three-
point scale.

The COOP/WONCA charts consist of six single-item
scales including physical fitness, feelings (mental well-
being), daily or usual activities, social activities, overall

From the Dartmouth Hitchcock Medical Center, Lebanon,
New Hampshire.

3125



health, and change in health. Questions such as, “During
the past 2 weeks. . . how would you rate your health in
general,” are rated on a five-point scale that includes
numbers (1–5), verbal descriptors (excellent to poor),
and illustrations (smiling face to a sad or frowning face).

Practicality

To be practical to administer, health status measures
should be as brief as possible, to minimize the burden to
respondents and the cost of data collection and manage-
ment.7 There is an inherent trade-off between the num-
ber of dimensions covered and the length of the survey.
Table 1 summarizes the dimensions and subscales scores
measured by each instrument. As expected, the longest
scale, the SIP, covers the most dimensions, whereas the
much shorter COOP/WONCA charts cover the fewest.

In addition, with as few questions as necessary, the
questions must be understandable and clear. Table 2 re-

views some of the practical features of the different ge-
neric health status measures. The SIP is long, which is
one of its major disadvantages. The NHP is similar in
length to the SF-36 instrument, whereas the DUKE and
the COOP/WONCA charts have a strong advantage in
brevity. It is interesting that brevity does not seem to
correlate with another important practicality issue,
which is the number of missing responses to items in the
questionnaire. The comparison of missing responses
shows the percentage of missing responses to different
items within some of the health measures. For the
COOP/WONCA charts, despite their use of illustrations
designed to aid in their completion, the physical fitness
chart was not completed in 6.3% of surveys in one study.
The NHP showed the lowest number of missing re-
sponses (less than 2% for all questions), perhaps related
to its simple yes/no response scheme.12 The proportion
of missing values was found to be approximately 3% for

Table 1. Comparison of Dimensions and Subscales Measured By Each Instrument

Dimensions/Categories SF-36 SIP NHP Duke COOP/WONCA

Alertness behavior X
Ambulation X
Anxiety/depression X X
Body/self care X
Communication X
Change in health X
Disability X
Eating X
Emotional behavior X X
Energy/vitality X X
General/perceived health X X X
Home management X
Mental health X X
Mobility
Pain X X X
Physical abilities/health X X X X
Recreation X
Role function/usual activities X X
Self-esteem
Sleep/rest X X
Social interaction X X X
Work X
Combined Subscales

Physical X X
Mental X X
General health X

Overall Score X 1/2*

* Not recommended by the scale’s authors but calculated in some studies.
SIP 5 Sickness Impact Profile; NHP 5 Nottingham Health Profile; Duke 5 Duke Health Profile; COOP 5 Dartmouth Primary Care Cooperative Information Project;
WONCA 5 World Organization of National Colleges, Academies and Academic Associations of General Practitioners and Family Physicians.

Table 2. Comparison of the Practical Features of Generic Health Status Measures

SF-36 SIP NHP DUKE COOP/WONCA

# of Item 36 136 38 17 6
Average completion time (min) 10 20–30 10 5 4*
Average % missing items5,12 1.1–5.4 0.4–1.3 3 0.6–6.3
Respondent difficulty rating (1 5 no difficulty;

5 5 too difficult to complete)11
1.45 1.39

* Estimated-average time for nine-item COOP chart is 6 min.19

SIP 5 Sickness Impact Profile; NHP 5 Nottingham Health Profile; Duke 5 Duke Health Profile; COOP 5 Dartmouth Primary Care Cooperative Information Project;
WONCA 5 World Organization of National Colleges, Academies and Academic Associations of General Practitioners and Family Physicians.
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both the DUKE and SF-36 in a study of primary care
patients.5 A similar study showed that in a direct com-
parison of respondents’ difficulty ratings, the SIP, despite
its length, was rated somewhat easier to complete than
the SF-36,11 again suggesting that length is not the only
important factor in assessing the respondent’s burden.

Precision

Measurement precision, also termed reliability, is a mea-
sure of how well the measure agrees with itself. This can
be assessed cross-sectionally by looking at the consis-
tency of responses to similar items within the measure at
a single time point, or longitudinally, by looking at the
agreement between measurements taken at different
times but during which interval the trait is assumed not
to have changed. Cross-sectional or internal consistency
is an extremely problematic measurement for short sur-
veys, which deliberately try to avoid redundancy in ques-
tions. Because the COOP/WONCA instrument has only
a single question in each dimension, internal consistency
is difficult to measure in a meaningful way, but consis-
tency can be assessed between alternate forms of the
same survey. Table 3 shows a summary of reliability
testing for the generic health measures. McHorney and
Tarlov19 reviewed reliability data for the SF-36, NHP,
DUKE, and the original COOP charts. They found inter-
nal consistency was generally highest for the SF-36, in-
termediate for the NHP, and lowest for the DUKE and
COOP, which is inversely related to the length of each
questionnaire. They also reviewed the test–retest reliabil-
ity at 2–4 weeks (although they do not indicate whether
the measure reported is the Pearson’s correlation coeffi-
cient or the preferred intraclass correlation coefficient).10

These results were more similar across the scales; how-
ever, the DUKE appeared more unstable in longitudinal
measurement than the other instruments. Beaton et al3

found similar results in a concurrent study in which they
used the SF-36, SIP, NHP, and DUKE and compared
scores in patients who reported no change in health be-
tween testings.

Validity

Validity refers to the degree to which the health status
measure actually measures health. Because there is no
gold standard measure for health, indirect assessments of
validity are used. Convergent validity is demonstrated
when two or more measures that purport to be measur-
ing the same thing agree with one another. Reasonable
convergent validity has been shown for all five of the
generic health status measures.18,19 Discriminant valid-
ity refers to the ability of a health status measure to
discriminate between populations of patients who are
expected to differ in their health. Table 4 reviews some
results that use receiver operating characteristic (ROC)
curves to measure how well these instruments distinguish
between different groups. Essink-Bot et al12 directly
compared the SF-36, NHP, and COOP/WONCA charts
in their ability to discriminate those patients with mi-
graine headache who missed work from those who did
not. The SF-36 performed better than the other two in-
struments, and the NHP and COOP/WONCA charts
were very similar. Investigators in several studies have
looked at the discriminant validity of the SIP specifically
in back pain patients using ROC analysis and have found
moderate discriminant power (ROC area, ;0.7) for sat-
isfaction with care and return to full activities.8,22

Responsiveness

A concept that is related to discriminant validity is re-
sponsiveness: the ability of a health status measure to
detect change when it has occurred. Responsiveness has
become increasingly recognized as an important prop-

Table 3. Comparison of Measurement Precision

SF-36 SIP NHP DUKE COOP/WONCA

Internal-consistency reliability19 0.78–0.93 0.63–0.94 0.34–0.81 0.55–0.78 0.24–0.54*
Test-retest reliability (2 to 4 weeks)11,19 0.60–0.81 0.6–0.9 0.77–0.85 0.3–0.78 0.42–0.88
Test-retest intraclass correlation

coefficient3
0.85 0.93 0.95 0.59 –

* Alternate forms reliability.
SIP 5 Sickness Impact Profile; NHP 5 Nottingham Health Profile; Duke 5 Duke Health Profile; COOP 5 Dartmouth Primary Care Cooperative Information Project;
WONCA 5 World Organization of National Colleges, Academies and Academic Associations of General Practitioners and Family Physicians.

Table 4. Comparison of Discriminating Ability-Areas Under the ROC Curve Compared With Various Other Health
Status Criteria

SF-36 SIP NHP DUKE COOP/WONCA

Work absence12 (migraine headache patients) 0.61–0.79 – 0.57–0.62 – 0.54–0.74
Satisfaction with treatment22 (spinal stenosis

patients)
– 0.73 – – –

Return to full activities8 (back pain patients) – 0.70 – – –

SIP 5 Sickness Impact Profile; NHP 5 Nottingham Health Profile; Duke 5 Duke Health Profile; COOP 5 Dartmouth Primary Care Cooperative Information Project;
WONCA 5 World Organization of National Colleges, Academies and Academic Associations of General Practitioners and Family Physicians.
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erty for health status measures as they become more
commonly used as evaluative tools in clinical trials.16

Unfortunately, there are many different statistics that
purport to measure responsiveness without a clear con-
sensus on a best method. Beaton et al3 have conducted an
excellent study in which they directly compared the re-
sponsiveness of the SF-36, SIP, NHP, and DUKE in pa-
tients with back pain. Two separate measures of respon-
siveness are provided: the effect size, which is calculated
as the average change in scores divided by the standard
deviation of the baseline scores, and the standardized
response mean, which is calculated as the average change
in scores divided by the standard deviation of the score
changes. Table 5 summarizes these results in patients
who specifically reported an improvement in their health
between testings. In general, the SF-36 appeared some-
what more responsive than the other measures, which
were fairly similar to each other. The responsiveness of
the COOP/WONCA charts was measured at 2 weeks of
follow-up for patients in the United Kingdom with vari-
ous acute medical conditions. Effect sizes in that study
ranged from 0.38 to 0.62.15 Although they are similar to
the effect sizes found by Beaton et al,3 it must be kept in
mind that the populations studied may not be compara-
ble. In a different study of the responsiveness of the
COOP/WONCA charts at baseline and 2 weeks in pa-
tients with acute back pain, the daily activities and phys-
ical functioning charts showed deterioration, despite
95% of patients reporting complete or partial recovery.1

This result was thought to be related to the 2-week time
frame of the survey and the acute onset of illness (57% of
patients sought treatment within 1–2 days of onset
of symptoms).

A property that is related to responsiveness is so-
called ceiling or floor effects. Ceiling effects occur when
respondents achieve the maximum score on an instru-
ment at baseline, thus making it impossible for the mea-
sure to detect improvement in health status. Floor effects
occur when respondents achieve the lowest possible
score, thus making it impossible to detect any deteriora-
tion. Table 6 summarizes data on the prevalence of ceil-
ing and floor effects in each of the instruments. The
ranges refer the proportion of maximum (ceiling) and
minimum (floor) scores on each of the scales or dimen-
sion within each measure. For the NHP for example,
70% of respondents in a migraine headache study re-

ported the highest possible score on the physical mobility
dimensions, and 80 achieved the highest on the social
isolation dimension. Substantial ceiling effects were also
seen in the COOP/WONCA charts in this population.
The SIP has demonstrated 20–25% ceiling effects in rel-
atively healthy populations, because it measures only
dysfunction but has no floor effects. Although the SIP,
NHP, and COOP/WONCA charts generally measure
health as an absence of dysfunction, the SF-36 also has
positive health formulations such as vitality. Thus, al-
though individual scales appear to have a reasonably high
proportion of ceiling and floor effects, these are mitigated
somewhat when summary scores are calculated.

Discussion

The SIP, NHP, DUKE, and COOP/WONCA charts are
four generic health status measures that have been rea-
sonably well studied in terms of their reliability and va-
lidity and which have been used to some extent in the
study of patients with back pain. All these instruments
appear to measure similar concepts of health. Overall,
the SF-36 seems to have several advantages over the
other generic measures and should probably be used,
unless the particular setting lends itself to one of the
other measures.

The SIP is the most extensively tested for reliability,
validity, and responsiveness, but it has practical limita-
tions because of its length. It has fairly substantial ceiling
effects in healthy populations, but because it includes
measures of profound disability, it would be useful in
severely ill populations in which other measure may dis-
play substantial floor effects. The NHP is of medium
length and easy to complete with simple yes/no re-
sponses, but it appears to have significant psychometric
limitations compared with the SF-36—particularly in

Table 5. Comparison of Responsiveness in Workers With Musculoskeletal Disorders*

SF-36 SIP NHP DUKE COOP/WONCA

Effect size overall measure 0.67 0.42 0.52 0.34 (.38–.62)†
Physical function scale 0.55 0.39 0.48 0.51 –
Standardized response means overall 1.09 0.66 0.66 0.48 –
Physical function scale 0.81 0.51 0.64 0.62 –

* Data from Beaton et al.3

† Range of effect sizes for each of six charts for primary care patients in UK with acute medical problems.15

SIP 5 Sickness Impact Profile; NHP 5 Nottingham Health Profile; Duke 5 Duke Health Profile; COOP 5 Dartmouth Primary Care Cooperative Information Project;
WONCA 5 World Organization of National Colleges, Academies and Academic Associations of General Practitioners and Family Physicians.

Table 6. Comparison of Ceiling and Floor Effects*

SF-36 SIP NHP DUKE COOP/WONCA

% Ceiling 1–56 19–25 48–80 1–72 12–60
% Floor 0–24 0 0–11 0–19 1–3

Data from McHorney and Tarlov,19 Edelman et al,11 and Essink-Bot et al.12

SIP 5 Sickness Impact Profile; NHP 5 Nottingham Health Profile; Duke 5
Duke Health Profile; COOP 5 Dartmouth Primary Care Cooperative Informa-
tion Project; WONCA 5 World Organization of National Colleges, Academies
and Academic Associations of General Practitioners and Family Physicians.
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ceiling effects and responsiveness. The DUKE is brief and
shows reasonable convergent validity with other health
measures, but its relatively poor test–retest reliability
makes it less attractive than the other measures. The
COOP/WONCA charts have the advantages of being
very brief and widely available in multiple languages. It
has not been as extensively tested in patients with back
pain as some of the other measures, and further work is
needed to clarify its performance, especially in its respon-
siveness for this population.
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