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The Sarcoidosis Health Questionnaire (SHQ) is a health-related qual-
ity-of-life (HRQL) instrument we designed in a two-part study to
allow patients to describe their satisfaction with life as it is affected
by sarcoidosis. In the Development Study, we created the SHQ from
a 151-item pool generated from interviews with 107 patients, a
search of the relevant literature, and discussion with sarcoidosis
experts. Using clinical impact methodology and the questionnaire
responses of a separate group of 149 patients, we reduced the total
number of items to 29. The final SHQ has three domains: Daily
Functioning, Physical Functioning, and Emotional Functioning. In
the Validation Study, performed with a different group of 111 pa-
tients, we found that the SHQ had good internal consistency reliabil-
ity, as well as evidence of content, criterion, and construct validity
based on its comparison with other measures of HRQL (Medical
Outcomes Study 36-Item short form and the St. George’s Respira-
tory Questionnaire) and of mental health (the Center for Epidemio-
logic Study—Depression Scale), as well as with clinical variables
including spirometry. The SHQ alone was sensitive to differences
in HRQL based on the number of involved organ systems. In conclu-
sion, we have developed a self-completed HRQL questionnaire for
U.S. patients with sarcoidosis.
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Sarcoidosis is a multisystemic disease of unknown etiology
with no known cure, characterized by variable clinical mani-
festations and an unpredictable course (1). Appreciated pri-
marily as a pulmonary condition, sarcoidosis may involve
nearly any organ system and can affect persons of all races
and ages (1). Although sarcoidosis has a low mortality rate, it
can become a chronic condition associated with wide-ranging
physical and mental disability (1–3).

Because current therapies for sarcoidosis do not alter dis-
ease progression (4), the primary aim of treatment is the
relief of symptoms. However, clinicians are challenged in
their assessment of patients with sarcoidosis because there
are no validated tools that allow either reliable measurement
of disease activity or accurate prediction of disease course
(1). Because most patients with sarcoidosis have pulmonary
involvement, evidence of clinical improvement has been based
traditionally on spirometry values and chest radiograph ap-
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pearance. However, these measures fail to address other sys-
temic manifestations of sarcoidosis and have been shown in
other chronic pulmonary conditions to correlate weakly with
measures that reflect issues of specific importance to patients,
such as health-related quality of life (HRQL) (5). Therefore,
assessing the HRQL of persons with sarcoidosis could com-
plement existing physiologic measures by helping clinicians
understand an individual’s unique perceptions of how disease
and treatment affect their satisfaction with life in diverse
areas of functioning (6).

Reports describing the HRQL of patients with sarcoidosis
are limited to a few small cross-sectional studies from north-
ern Europe (7–9) and the United States (10), in which a variety
of generic and respiratory-specific questionnaires were used
to measure HRQL. However, generic HRQL questionnaires
are unlikely either to identify small but clinically significant
differences in HRQL between patients with sarcoidosis or to
be sensitive to subtle yet important changes over time in the
HRQL of a patient with sarcoidosis (6, 11–14). On the other
hand, it is doubtful that respiratory-specific instruments can
reflect adequately the overall impact of this multisystemic
disease on a person’s satisfaction with life, especially if extrapul-
monary manifestations are present. Developing a sarcoidosis-
specific HRQL questionnaire could address these concerns with
existing questionnaires while also providing a unique outcomes
measure for use in future clinical trials.

In this study, our primary aim was to create a short, self-
completed measure of HRQL for persons with sarcoidosis
of varying disease burdens and organ involvement, using
accepted methodologic standards (15) and the guidelines of
past research (11–14). We aimed to develop a questionnaire
with both discriminatory and evaluative properties (6), although
in this article we report only on testing of its discriminatory
properties. Our study was performed in two parts with separate
groups of patients (see Figure E1 in the online supplement):
in Part 1, the Development Study, we developed and pre-
tested the Sarcoidosis Health Questionnaire (SHQ). In Part
2, the Validation Study, we evaluated the reliability and valid-
ity of the SHQ.

METHODS

Principles of Instrument Development

We defined quality of life as an individual’s overall satisfaction with
life and functional status and health-related quality of life as the quality
of life as it is affected directly and indirectly by their perceived health
(16). We framed our research design using the theoretical model of
Wilson and Cleary (17).

Development Study

Item generation and content validity. We established the content validity
(18) of our proposed questionnaire by gathering 151 items that addressed
important concerns of persons with sarcoidosis through semistructured
interviews (see the online supplement) with 52 clinic patients and 55
members of sarcoidosis support groups, discussions with 5 sarcoidosis
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experts, and from examination of relevant clinical and HRQL literature
(19–24).

Item Reduction. A total of 162 consecutive outpatients attending
pulmonary clinics at one of the three study sites between October 2001
and January 2002 completed the initial 151-item questionnaire without
assistance from study personnel. We used clinical impact methodology
to guide item reduction (25). Patients first reported whether they had
experienced each particular questionnaire item (yes/no), and then
ranked the item’s importance on a scale of 1 (not at all important) to
5 (very important). We multiplied these mean “importance scores” by
the frequency that patients experienced the item to calculate “impact
scores.” We excluded items with impact scores less than 2.40 (12, 16),
as well as items endorsed by either less than 50% or more than 90%
of patients, to improve the questionnaire’s discriminatory performance
(26). We consolidated three items addressing fatigue into a single item
because of perceived redundancy and the presence of high interitem
correlations (all r � 0.85). A total of 29 items remained after item
reduction.

Validation Study

We enrolled 120 consecutive sarcoidosis outpatients not previously
involved in the study from the same study sites between March and
August 2002 to test the reliability and validity of the SHQ (6). During
their clinic visit, patients completed without assistance the final Sarcoid-
osis Health Questionnaire (SHQ), the Medical Outcomes Study 36-Item
Short Form questionnaire (SF36) (19), the St. George’s Respiratory
Questionnaire (SGRQ) (5), the Center for Epidemiologic Studies—
Depression (CES-D) questionnaire (11-item version) (20), and the
Medical Research Council Dyspnea Scale (MRC) (27). We describe
the scoring of all questionnaires in detail in the online supplement.
Physicians examining participants in both studies recorded the current
sarcoidosis organ involvement of patients, using the A Case-Control
Epidemiologic Study of Sarcoidosis (ACCESS) Organ Involvement
Index (28). All patients performed spirometry (29) within 1 month of
the clinic visit; most (90%) did so on the same clinic day.

Statistical Analysis

We used Cronbach’s � to assess the reliability of the questionnaire
(12). The SHQ criterion validity, or the empiric “predictive” relation
of a measure to a reference standard (6), was evaluated by two-sample
t tests and one-way analysis of variance tests to compare differences
in HRQL scores by the clinical characteristics of patients. Construct
validity concerns the theoretical relationship of a measure with other
scales or variables and can be divided into convergent and divergent
validity (18). We used Pearson correlations to test the strength of
associations between the SHQ and both related measures (convergent
validity) and unrelated variables (divergent validity) (18). In the Devel-
opment Study, we performed exploratory principal components factor
analysis to examine the relationships between final questionnaire items
(30). In the Validation Study, an identical factor analysis was performed
to ensure the stability of the SHQ domain structure. We adjusted
Pearson correlations for overlap between SHQ items and SHQ total
scores (31). In our analyses, p � 0.05 signified statistical significance.

Patients were excluded if they were less than 18 years of age, were
organ transplant recipients, had active cancer, were not fluent in En-
glish, had impairments preventing the completion of study question-
naires, or did not have biopsy-proven sarcoidosis (1). The institutional
review boards of the University of North Carolina at Chapel Hill
(Chapel Hill, NC), the Medical University of South Carolina (Charles-
ton, SC), and East Carolina University (Greenville, NC) approved our
research protocol.

RESULTS

Patients

The clinical characteristics of the two groups of study patients
are shown in Table 1. A total of 13 patients in the Development
Study and 8 in the Validation Study did not complete all ques-
tionnaires fully and were excluded from further analyses. For
the remaining 149 Development Study patients, the median age
was 44 years; most were African-American (80%) and female

TABLE 1. CHARACTERISTICS OF PARTICIPANTS INVOLVED IN
QUESTIONNAIRE DEVELOPMENT AND TESTING

Development Study Validation Study
Characteristic (n � 149) (n � 111)

Age, yr 44 (23, 73) 45 (26, 65)
Female 101 (69%) 87 (78%)
Ethnicity

African American 118 (80%) 88 (80%)
White 26 (18%) 20 (18%)
Other 4 (2%) 2 (2%)

High school graduate 90 (62%) 71 (66%)
Married 73 (50%) 55 (50%)
Insurance 129 (87%) 98 (87%)
Employed currently 80 (55%) 57 (51%)
Symptomatic from sarcoidosis 90 (65%) 61 (59%)
Duration of sarcoidosis, mo 64 (1, 420) 71 (1, 490)
Organ systems involved

Lungs 139 (93%) 104 (94%)
Nervous system 10 (7%) 6 (5%)
Skin 58 (39%) 34 (31%)
Eyes 22 (15%) 20 (18%)
Liver 15 (10%) 17 (15%)
Ear, nose, throat 16 (11%) 10 (9%)
Lymph nodes 15 (10%) 8 (7%)
Bone and joints 12 (8%) 10 (9%)
Other 34 (23%) 13 (12%)

Number of organ systems involved 2 (1, 6) 2 (1, 6)
Current therapy for sarcoidosis 105 (70%) 62 (52%)*
Current oral steroid use 94 (66%) 55 (50%)†

Oral steroid use, mo 19 (0, 600) 17 (1, 240)
Other medications for sarcoidosis 41 (28%) 20 (18%)
FEV1, % predicted 82 (24, 103)
FVC, % predicted 86 (37, 121)

Values are displayed as total numbers (percentage) or medians (range). Compar-
isons by group have been done by using Pearson’s �2 for categorical variables
and two-sample t tests for continuous variables.

All p values � 0.1 unless indicated otherwise.
* p � 0.002.
† p � 0.026.

(69%). The characteristics of the remaining 111 Validation Study
patients were nearly identical to those of Development Study
patients except for the percentage currently being treated for
sarcoidosis (70 versus 52%, p � 0.002) and the percentage
treated with oral corticosteroids (66 versus 50%, p � 0.03), both
of which were greater among Development Study members.
Validation Study participants had median percent predicted
FEV1 and FVC values that were greater than 80%, higher than
observed in past assessments of HRQL among patients with
sarcoidosis (7, 10).

Development Study

Frequencies, importance scores, and impact scores (frequency �
importance score) for each of the SHQ’s 29 items calculated
from Development Study participant responses are shown in
Table 2. Problems commonly identified by patients included
low energy (84%), worrying about their sarcoidosis worsening
(83%), having a sensation of uncomfortable breathing during
daily activities (81%), and feeling bodily pain (79%). Impact
scores for the 29 items ranged from 2.41 to 3.74. We arranged the
SHQ items in three domains guided by the concept of “clinical
sensibility” (32) and our a priori predictions of areas of impor-
tance to patients: Daily Functioning (13 items), Physical Func-
tioning (6 items), and Emotional Functioning (10 items). We
also used exploratory principal components factor analysis to
ensure that our interpretation of item relationships was reason-
able and found that a one-factor solution existed (30) (see addi-



Cox, Donohue, Brown, et al.: Sarcoidosis Health Questionnaire 325

TABLE 2. IMPACT SCORES (FREQUENCY � IMPORTANCE SCORE) FOR SARCOIDOSIS HEALTH
QUESTIONNAIRE ITEMS BY DOMAIN FOR DEVELOPMENT STUDY PATIENTS

Frequency with
which Patients

SHQ Item Reported Problem Importance Impact Cronbach’s �

Daily Functioning 0.92
Felt you were full of energy 0.84 4.43 3.72
Felt bodily pain 0.79 4.27 3.37
Felt you need medications to function day to day 0.77 4.44 3.50
Felt confidence in yourself and your abilities 0.74 4.57 3.38
Felt that you accomplished all that you wanted 0.72 4.09 2.94
Felt that everything you did took a lot of effort 0.69 4.12 2.84
Been discouraged by recent weight gain 0.67 4.13 2.77
Felt sarcoidosis controls your life 0.67 3.92 2.63
Had a good night’s sleep 0.65 4.18 2.72
Bothered by sarcoidosis skin or hair problems 0.63 3.83 2.41
Felt you were as healthy as others your age 0.63 4.04 2.54
Felt your physical problems interfered in your social

activities with family and friends 0.62 4.21 2.61
Bothered by eye or eyesight problems 0.61 4.01 2.45

Physical Functioning 0.84
Felt your breathing was completely comfortable

during your normal daily activities 0.81 4.48 3.63
Felt shortness of breath walking up stairs, the length

of a city block, or up a small hill 0.79 4.44 3.50
Had joint pains 0.75 4.16 3.12
Had a cough 0.73 4.01 2.93
Been bothered by headaches 0.69 4.07 2.81
Experienced wheezing 0.69 4.07 2.80

Emotional Functioning 0.87
Worried sarcoidosis might flare up or worsen 0.83 4.50 3.74
Expect your health to be good in the future 0.80 4.58 3.67
Satisfied with the support of family and friends 0.80 4.43 3.54
Worried about the amount of pain and discomfort 0.75 4.26 3.19
Felt mood swings 0.73 4.19 3.06
Felt depressed 0.67 4.14 2.82
Felt satisfied with the appearance of your body 0.65 4.31 2.80
Felt that you could concentrate easily 0.62 4.29 2.65
Been discouraged by physical limitations in

performing your normal daily activities or your job 0.60 4.12 2.51
Felt that your emotional problems affected your

relationships with family, friends, or coworkers 0.60 4.16 2.50

Definition of abbreviation: SHQ � Sarcoidosis Health Questionnaire.

tional description in the online supplement). Final items in the
unidimensional, multidomain questionnaire were written at a
sixth grade reading level and were scored using a Likert Scale,
with responses ranging from 1 (“all of the time”) to 7 (“none
of the time”). We used Cronbach’s coefficient �, a measure of
the proportion of variance in an observed score attributable to
the “true score” being studied (and thus the proportion of variance
that is reliable), to assess internal consistency reliability of the
domains of the new questionnaire (30). Coefficient � values may
range from 0 (low reliability) to 1 (perfect reliability). The coeffi-
cient � values of the Daily Functioning, Physical Functioning,
and Emotional Functioning domains were 0.92, 0.84, and 0.87,
respectively, indicating excellent internal consistency reliability.

Validation Study

We tested the criterion, convergent, and divergent validity of the
SHQ (6) in the Validation Study. The criterion validity of the SHQ
was addressed by evaluating the discriminatory performance
of the SHQ relative to legitimate “gold standards” of patient-
centered and physiologic outcomes measures. Table 3 demon-
strates differences in scores on the SHQ, the SF36, and the
SGRQ by clinical characteristics including mental health and
pulmonary function. The SHQ total score demonstrated statisti-
cally significant differences between all groups examined in these

bivariate analyses except by the percent predicted FEV1. Only
the SGRQ was able to show statistically significant differences
in HRQL scores between the groups divided by FEV1 values.

We also tested the criterion validity of the SHQ by evaluating
its ability to discriminate between patients on the basis of their
burden of organ involvement. Table 4 demonstrates that the
SHQ was the only HRQL questionnaire able to demonstrate (in
all domains) statistically significant differences between persons
with one, two, or three or more organ systems involved by
sarcoidosis. Because of the small number of patients with in-
volvement of certain organ systems, further testing of specific
organ effect was not possible. SHQ scores were also significantly
different (p � 0.001) for self-reported frequency (frequent, occa-
sional, rarely) of symptoms perceived to be related to sarcoidosis.

The convergent validity of the SHQ as a discriminative assess-
ment of HRQL was supported by Pearson correlations demon-
strating strong, statistically significant associations (all p � 0.001)
between the SHQ total score and other questionnaires and clini-
cal variables (Tables 5 and 6), including all SGRQ domain scores
(all r � –0.65), the SF36-PCS (r � 0.75), and the SF36-MCS
(r � 0.68). The SHQ Physical Function score demonstrated
significant correlations (r � 0.75) with the SF36-PCS and all
SGRQ domains, although it had a much weaker association with
the SF36 mental composite score (r � 0.40, p � 0.001). It also
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TABLE 3. COMPARISON OF QUESTIONNAIRE SCORES BY CHARACTERISTICS OF PATIENTS IN
VALIDATION STUDY

Characteristic n (111) SHQ Total SF36 PCS SF36 MCS SGRQ Total

Symptomatic
Yes 61 4.7 (1.7)* 37 (12)† 49 (11)* 35 (22)*
No 48 3.8 (1.9) 33 (11) 41 (11) 51 (23)

Oral corticosteroids
Yes 55 8 (1.1)* 37 (11)‡ 47 (12)† 37 (22)*
No 56 4.5 (1.2) 31 (11) 42 (12) 52 (23)

Health status
Excellent 1 6.6 (0)§ 53 (0)§ 57 (0)§ 5 (0)§

Very good 11 5.6 (0.8) 44 (10) 57 (8) 28 (19)
Good 33 4.5 (1.0) 39 (11) 47 (11) 32 (21)
Fair 48 3.9 (0.9) 31 (10) 43 (11) 49 (21)
Poor 16 2.9 (0.9) 23 (5) 33 (8) 70 (14)

FEV1

�70% predicted 75 4.3 (1.2)† 35 (12)* 46 (12)† 40 (24)‡

�70% predicted 36 3.9 (1.0) 33 (10) 42 (11) 52 (21)
FVC

�70% predicted 78 4.3 (1.3)‡ 35 (12)† 45 (12)† 39 (23)*
�70% predicted 33 3.8 (0.9) 33 (11) 44 (12) 51.2 (22)

Dyspnea
Yes 40 3.8 (1.3)‡ 36 (12)‡ 45 (13)† 39 (24)*
No 71 4.4 (1.1) 31 (11) 44 (12) 53 (21)

Depression
Yes 73 3.6 (1.0)§ 31 (11)* 39 (10)§ 52 (22)§

No 38 5.8 (0.9) 39 (11) 55 (8) 30 (19)

Definition of abbreviations: MCS � Mental Component scale of the SF36; PCS � Physical Component score; SF36 � short form
36; SGRQ � St. George’s Respiratory Questionnaire; SHQ � Sarcoidosis Health Questionnaire.

Values shown represent mean scores (standard deviation). All p values are from Student’s t test or one-way analysis of variance
for variables with more than two categories. The “symptomatic” and “health status” groups do not sum to 111 because data for
two patients is missing.

* p � 0.001.
† p � 0.05.
‡ p � 0.05.
§ p � 0.0001.

had the highest correlation of any SHQ domain with spirometric
values as well as stronger correlations (r � –0.31, p � 0.001)
with the MRC Dyspnea Scale than was possessed by either the
SGRQ (all r � 0.28 and p � 0.04) or the SF36 Physical Compo-
nent score (r � 0.22, p � 0.019). The SHQ Emotional Function-

TABLE 4. HEALTH-RELATED QUALITY OF LIFE BY EXTENT OF
ORGAN INVOLVEMENT BY SARCOIDOSIS

Three or
One Organ Two Organs More Organs

Domain (n � 40) (n � 45) (n � 26 ) p Value*

SHQ
Daily Functioning 4.4 (1.4) 4.1 (1.2) 3.4 (1.3) 0.02
Physical Functioning 4.3 (1.3) 4.0 (1.2) 3.5 (1.2) 0.04
Emotional Functioning 4.7 (1.2) 4.3 (1.1) 3.8 (1.3) 0.01
Total 4.5 (1.2) 4.2 (1.1) 3.6 (1.2) 0.01

SF36
PCS 37 (11) 33 (11) 32 (12) 0.18
MCS 47 (11) 44 (13) 42 (11) 0.27

SGRQ
Symptoms 44 (27) 50 (23) 50 (28) 0.47
Activity 48 (28) 66 (27) 63 (24) 0.01
Impact 30 (27) 36 (23) 39 (24) 0.28
Total 38 (25) 47 (22) 48 (22) 0.09

Definition of abbreviations: MCS � Mental Component scale of the SF36; PCS �

Physical Component scale of the SF36; SGQR � St. George’s Respiratory Question-
naire; SHQ � Sarcoidosis Health Questionnaire.

Values displayed represent mean scores (standard deviation) derived from Vali-
dation Study patient responses.

* p Values are based on one-way analysis of variance tests.

ing score was associated with both depression (r � 0.66, p �
0.0001) and the SF36 Mental Component score (r � 0.75, p �
0.0001), although it showed no statistically significant relation-
ship with either dyspnea or spirometry. The Daily Functioning
domain of the SHQ had stronger relationships with the SF36
Vitality, General Health, and Social Functioning domains (all r �
0.70, p � 0.001) than did the other SHQ domains. Finally, the
SHQ total and domain scores all demonstrated high correlations
(r � 0.54, p � 0.0001) with patients’ self-rated quality of life.

We assessed the divergent validity of the SHQ by testing its
relationship to variables that we expected would correlate only
weakly with HRQL. As we expected, education, age, and smok-
ing status demonstrated low correlations with SHQ domain and
total scores as shown in Table 6. In addition, race, marital status,
employment status, and possession of health insurance were not
strongly associated with SHQ domain and total scores (all r �
0.1 and p � 0.05). Further evidence of the discriminant properties
of the instrument was provided by the normal distribution of
total SHQ scores (median, 4.0; interquartile range, 2.4–5.8). This
distribution reflected the absence of either high (“ceiling effect”)
or low (“floor effect”) score clustering (see Figures E2–E5 in
the online supplement).

Using exploratory principal components factor analysis, we
again found that the SHQ was unidimensional (one-factor solu-
tion) (see additional data in the online supplement). We also
found that the good internal consistency reliability of the SHQ
was preserved among Validation Study participants for Daily
Functioning, Physical Functioning, and Emotional Functioning
domains (Cronbach’s �, 0.82, 0.75, and 0.84, respectively).



Cox, Donohue, Brown, et al.: Sarcoidosis Health Questionnaire 327

TABLE 5. CORRELATION MATRIX COMPARING VALIDATION STUDY PARTICIPANT HEALTH-RELATED
QUALITY OF LIFE QUESTIONNAIRE SCORES

SHQ SF36 SGRQ

DF PF EF Total PCS MCS Sym Act Imp MRC Dyspnea

SHQ-DF 1.0
SHQ-PF 0.77 1.0
SHQ-EF 0.82 0.70 1.0
SHQ Total 0.96 0.86 0.92 1.0
SF36-PCS 0.66 0.75 0.61 0.74 1.0
SF36-MCS 0.62 0.40 0.72 0.66 0.27* 1.0
SGRQ-Sym �0.65 �0.75 �0.52 �0.62 �0.56 �0.39 1.0
SGRQ-Act �0.68 �0.72 �0.60 �0.69 �0.78 �0.41 0.60 1.0
SGRQ-Imp �0.73 �0.75 �0.64 �0.73 �0.69 �0.48 0.73 0.74 1.0
Dyspnea �0.17† �0.32 �0.19† �0.22* �0.23* �0.04‡ 0.20* 0.28* 0.27* 1.0

Definition of abbreviations: MRC Dyspnea � Medical Research Council Dyspnea Scale; SF36-MCS � Mental Component scale
of the SF36; SF36-PCS � Physical Component scale of the SF36; SHQ-DF � Sarcoidosis Health Questionnaire—Daily Functioning;
SHQ-EF � Sarcoidosis Health Questionnaire—Emotional; SHQ-PF � Sarcoidosis Health Questionnaire—Physical; SHQ Total �

Sarcoidosis Health Questionnaire—Total; SGRQ-Act � St. George’s Respiratory Questionnaire Activity; SGRQ-Imp � St. George’s
Respiratory Questionnaire—Impact; SGRQ-Sym � St. George’s Respiratory Questionnaire—Symptoms; SGQR Total � St. George’s
Respiratory Questionnaire—Total.

Values shown represent Pearson’s correlation coefficients; all p � 0.001, unless otherwise indicated.
* p � 0.05 and � 0.001.
† p � 0.05.

DISCUSSION

The varied manifestations of disease in patients with sarcoidosis
may result in physical, emotional, and social problems that, in
turn, can diminish their perceived HRQL (2). However, only a
few published reports from Europe (2, 7–9) and the United States
(3, 10) have described the health outcomes of these patients. To
facilitate the measurement of health concerns that affect quality
of life among patients with sarcoidosis, we have developed and
performed early validity and reliability testing of a sarcoidosis-
specific HRQL questionnaire, the Sarcoidosis Health Question-
naire (SHQ), by adhering to established methodologic guidelines
(11) and by following a recognized framework of questionnaire
design (11–14). The SHQ requires no investigator supervision,
can be scored easily, requires only about 10 minutes to complete,
and appears more sensitive than other HRQL questionnaires to
the extent of sarcoidosis organ system involvement. Importantly,
the SHQ includes only items that patients with sarcoidosis felt
were important.

We believe that use of the SHQ may improve communication

TABLE 6. CORRELATION MATRIX COMPARING VALIDATION STUDY PARTICIPANT SARCOIDOSIS
HEALTH QUESTIONNAIRE SCORES WITH CLINICAL VARIABLES

Clinical Variable

SHQ-DF SHQ-PF SHQ-EF SHQ-Total Depress Educ Age Smoker FEV1 FVC

Depression 0.58 0.43 0.66 0.62 1.0
Education 0.18* 0.22† 0.25 0.23† 0.23† 1.0
Age 0.04* 0.01* 0.07* 0.04* �0.04* 0.03* 1.0
Smoking 0.07* 0.06* 0.07* 0.07* 0.01* 0.09* 0.23† 1.0
FEV1 0.16* 0.19† 0.11* 0.16* 0.05* 0.03* �0.07* �0.03* 1.0
FVC 0.17* 0.24† 0.12* 0.19† 0.13* �0.43 �0.23† �0.28† �0.12* 1.0

Definition of abbreviations: Depress � Center for Epidemiologic Studies—Depression score; Educ � education level; SHQ-DF �

Sarcoidosis Health Questionnaire—Daily Functioning; SHQ-EF � Sarcoidosis Health Questionnaire—Emotional Functioning; SHQ-PF �

Sarcoidosis Health Questionnaire—Physical Functioning; SHQ Total � Sarcoidosis Health Questionnaire—Total; Smoker � smoking
status.

Values shown are Pearson’s correlation coefficients; all p � 0.001 unless otherwise indicated.
* p � 0.05.
† p � 0.05 and � 0.001.

between clinicians and patients by facilitating discussion (31)
about issues that may not be commonly addressed during an
encounter, such as depression, or easily measured, such as mus-
culoskeletal pain and fatigue (2). This may be especially impor-
tant because clinicians may not accurately recognize elements
of illness that are important to patients (33) or appreciate the
variability in different individuals’ unique responses to particular
symptoms. The SHQ could be used also to prioritize existing
problems by their importance to patients as well as to assist in
treatment decision-making by measuring the individual re-
sponses of patients to illness (34). It could also help clinicians
focus more attention on a patient’s individual perceptions of
illness than clinical measures of their disease (34). As the first
outcomes measure with evidence of validity designed specifically
for use among persons with sarcoidosis, we believe that the SHQ
could also be administered in clinical trials to assess the impact
of particular interventions on patient satisfaction with life.

Our results should be considered in the context and limita-
tions of our research design. First, we developed the SHQ as a
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discriminative and evaluative questionnaire, but have not yet
tested the evaluative properties of the SHQ by testing its respon-
siveness to change in HRQL over time. Related to this, the
minimal clinically important difference in SHQ score has not
been assessed through longitudinal testing, although HRQL in-
struments that use a seven-point scoring scale typically demon-
strate clinically significant changes in HRQL at 0.5-unit intervals
(35). Even though the convergent validity of the SHQ appears
acceptable by virtue of its strong correlations with other comple-
mentary HRQL questionnaires and clinical variables, it is impor-
tant to recognize that the SHQ includes some items with wording
similar to those found in these same questionnaires, possibly
inflating observed correlations. Because we examined relatively
few variables with expected low correlations in testing the diver-
gent validity of the SHQ, the true strength of its divergent validity
should be evaluated further. Nevertheless, both the strength
and direction of associations observed between the SHQ, other
HRQL measures, and both related and unrelated clinical vari-
ables reflected our general expectations.

The effect of pharmacologic treatment on our results is impor-
tant to address. Oral corticosteroids are the primary therapy
given to symptomatic patients with sarcoidosis, yet are associated
with a wide array of potential adverse effects that could have
been reflected in the items included in the SHQ. Even steroid-
sparing agents such as methotrexate and hydroxychloroquine
possess troublesome side effects that could affect the perceived
HRQL of an individual. Had we excluded patients who were
prescribed pharmacologic therapy, we could have narrowed
greatly the clinical diversity of our population and therefore
created a questionnaire that would not have been applicable
to the broader population of patients with sarcoidosis. In this
scenario, only items important to healthier patients who did not
take sarcoidosis-specific medications would have been included.

Nevertheless, the reader should be cautioned when interpre-
ting questionnaire scores of patients who are prescribed pharma-
cologic therapies for sarcoidosis, because separating the “disease
effect” from the “drug effect” in patients’ HRQL may be diffi-
cult. Although patients who were prescribed medications for
sarcoidosis had lower SHQ scores (indicating lower perceived
HRQL) than those who took no sarcoidosis medications, we
found that treated patients also had greater organ system bur-
dens of disease, more severe dyspnea, lower FEV1 values, and
more frequent symptoms (see Table E1 in the online supple-
ment). This suggests that the SHQ likely samples more than just
medication effect. Also, even though all the items included in
the SHQ were important not only to the great majority of those
both taking sarcoidosis medications and those who took no medi-
cations for sarcoidosis, it is possible that some items may be
more responsive to the concerns of those receiving therapy, such
as those addressing weight gain and medication dependence (see
the online data supplement for further discussion). Because the
decision to prescribe therapy is based on the individual’s unique
disease manifestation, patient communication of symptoms im-
portance, and physician-specific decision-making regarding the
potential usefulness of such therapy, there are multiple complex
layers of potential confounding that may distort the scores of any
HRQL questionnaire. Future prospective study will be helpful in
understanding more clearly how specific medications may impact
patient perceptions of HRQL.

We observed that the SHQ had a relatively weak association
with spirometry values, which, although similar to other findings
with HRQL questionnaires (5, 7, 36), may surprise many clini-
cians. However, correlations between spirometry measures and
the Short Form 36, the St. George’s Respiratory Questionnaire,
and the Medical Research Council Dyspnea Scale were low as
well—lower, in fact, than those reported by others (5, 10). It is

possible that the respiratory-specific discriminatory power of
these HRQL questionnaires was limited by the low prevalence
of airflow abnormalities and only moderate severity of dyspnea
in our stable outpatient population. However, support for the
overall discriminatory power of the SHQ was provided both by
its separation of patient HRQL compromise on the basis of total
organ system involvement and the normal distribution of SHQ
scores, reflecting the absence of either ceiling or floor clustering.
Future administration of the SHQ in populations with a greater
variety of respiratory impairment as well as by comparison with
complementary measures of pulmonary function (37) could help
clarify its true sensitivity to differences in respiratory function.

There are also relevant issues to address that relate to our
study participants. Because of the university medical center pop-
ulation we sampled, it is possible that our results may reflect a
tertiary care center bias and therefore may not be generalizable
to patients monitored in community settings. However, our pa-
tient population is comparable in clinical characteristics to those
enrolled in the largest prospective epidemiologic study of sar-
coidosis studies yet undertaken, the National Heart, Lung, and
Blood Institute-funded ACCESS study (38), and is therefore
likely to reflect the diversity of U.S. patients with sarcoidosis at
least reasonably well. Our study population could have clinical
characteristics that may limit our questionnaire’s generalizability
to non-U.S. populations (2, 7–9). The majority of our patients
with sarcoidosis were of African ancestry, a group that may
experience a more severe disease course (1) and have less access
to health care (39) than persons with European, primarily white,
backgrounds. As a result, the items included in our HRQL ques-
tionnaire may differ from those included had the study been
performed within another population. It is possible that differ-
ences in SHQ scores may exist among European or Asian pa-
tients with sarcoidosis simply because of unique cultural, social,
and linguistic characteristics. However, it is probable that the
SHQ may be useful within a variety of sarcoidosis populations
and clinical settings because of the diversity of the nearly 400
patients involved in our study. We must caution others that the
SHQ will require further validity testing among patients living
outside the United States, although investigators may find that
adding or deleting specific items from the SHQ, using established
methodologic techniques, may improve its usefulness within
these populations.

Finally, although we have intended to assess HRQL with the
SHQ, readers may wonder how the SHQ incorporates related
concepts of quality of life, functional status, and health status.
Quality of life is a person’s overall satisfaction with issues of
importance to them whereas functional status is the subjective
ability to perform in physical, social, role, and mental activities
of daily living (17, 40). Health status represents not only the
effect of health and disease on functional capacity, but the ability
to take pleasure in these activities of daily life (40). Although
we have formally conceptualized HRQL as the specific effect
of health and disease on a person’s quality of life, we recognize
that this theoretical construct itself exists among overlapping
areas of quality of life, health status, and functional status. This
definition of HRQL is an economic description of a construct
with a tremendous diversity of meanings in the current literature.
However, because there is no universally accepted definition of
HRQL, this particular conceptual framework may not represent
the construct completely as appreciated by all readers.

In conclusion, we have developed for persons with sarcoidosis
a new measure of HRQL, the Sarcoidosis Health Questionnaire,
that has demonstrated early evidence of both reliability and
validity. It also appears to be the first validated outcome measure
specific to the study of sarcoidosis. Further research is required
to evaluate the validity of its evaluative properties, as well as to
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assess its performance among non-U.S. populations of patients
with sarcoidosis.
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