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Abstract

In the United States, HIV has evolved from an acute disease to a chronic illness making health-related quality of
life a pre-eminent goal for many persons living with HIV (PLWH). There have been a number of HIV-specific
quality-of-life instruments developed, but little attention has been paid to the validation of standardized
nondisease-specific quality-of-life instruments tailored to PLWH. The goal of this research was to validate the
Patient-Reported Outcomes Measurement Information System (PROMIS)-29, a questionnaire that measures
health-related quality of life in PLWH. A sample of 1306 PLWH completed an online anonymous survey
assessing their symptom experience and health-related quality of life. A subsample of 209 participants com-
pleted another questionnaire 30 days later. The subscales of the PROMIS-29 showed high internal consistency
reliability (range=0.87-0.97). The PROMIS-29 detected differences in health-related quality of life in those
persons who reported an AIDS diagnosis compared to those who did not report an AIDS diagnosis. The
PROMIS-29 has demonstrated reliability, validity, and reproducibility for use in measuring health-related
quality of life in PLWH.
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Introduction subjective self-reported health.” This is especially relevant

for PLWH who are often living with the illness as well as

IV HAS CHANGED from an acute illness to a chronic
disease.' With continual improvements in the treatment
of HIV, persons living with HIV (PLWH) are living longer
but experiencing more symptoms associated with the illness
and its treatment as well as the symptoms associated with the
normal aging process. More than 40% of adults with HIV are
50 years of age and older, and the relative proportion of older
adults living with HIV is growing.> As the population of
PLWH ages, there is a sharply increased risk of poorer ev-
eryday functioning and HIV-related disability.’
Health-related quality of life has been conceptualized as an
important metric for understanding perceived well-being
among persons living with chronic conditions.* Health-
related quality of life can be used as a criterion for assessing

other comorbid conditions.®

Therefore, the impact of HIV on health-related quality of
life, particularly in light of the changing face of the epidemic,
warrants further study. One of the challenges of studying
health-related quality of life in PLWH is the need for an ap-
propriate tool for measuring this construct. While there are
several tools developed for measuring health-related quality of
life in HIV, most of these tools were developed specifically for
HIV at a time when the illness was much more acute and
patients were unlikely to live for long enough to develop many
of the diseases associated with the normal aging process, such
as cardiovascular disease, arthritis, and osteoporosis.

The Patient-Reported Outcomes Measurement Informa-
tion System® (PROMIS) measures have not been validated in
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PLWH. These measures are very useful since the PROMIS
measures are a common data element (CDE) and a National
Institutes of Health (NIH)-supported CDE. We specifically
focused this work on the PROMIS-29, a multi-item measure
for assessing generic profile health-related quality-of-life
measure.® PROMIS is an NIH Roadmap initiative to develop
instruments to measure patient-reported outcomes in re-
spondents with a wide range of chronic illness and demo-
graphic characteristics.

The PROMIS-29 is quickly becoming a standard patient-
reported research and practice measure and is recommended
for initial outcome assessment.”'” Studies continue to sup-
port its construct validity and feasibility.'""'* However, the
PROMIS-29 has not been validated in PLWH and since
the PROMIS-29 is a CDE and the number of persons in the
United States who continue to live with HIV is vast, this is an
important step in improving outcomes and more specifically
health-related quality-of-life outcomes in PLWH. The pur-
pose of this research is to report on the psychometric prop-
erties of the PROMIS-29 in PLWH. Ultimately, the goal of
this work is to identify a generic health-related quality-of-life
instrument, which can be used to assess the metric in PLWH
in the United States and other developed countries.

Methods

Study participants were recruited from February to July
2016 through an online anonymous survey of PLWH to as-
sess their symptom experience. Recruitment sites included
POZ.com, Craigslist, and Facebook.com (the largest online
social networking site).

The online survey collected information on health symp-
toms that impeded daily activities, and secondary measures,
including demographics, substance use, homelessness, edu-
cation, employment, antiretroviral therapy adherence, CD4
count, HIV viral load, scheduled/missed healthcare visits, and
health-related quality of life (PROMIS-29). The purpose of the
overall study was to understand the symptom experience and
self-management strategies of PLWH. The entire survey had
118 questions and we used a subset of the survey questions
included in the larger survey to conduct this analysis.

We also conducted a follow-up survey with a subset of 209
PLWH participants who completed the original survey and
provided a contact e-mail address for follow-up. Participants
for the follow-up survey were selected from participants who
had fully completed the original survey, agreed to participate
in the follow-up survey, and provided a valid e-mail address.
These individuals were e-mailed a one-time follow-up sur-
vey, 1 month after the original survey. Participants who
completed the follow-up survey were given a $10 gift card as
a token of appreciation for their time. The follow-up survey
included demographic questions, PROMIS-29, and the HIV
symptom index."?

Study subjects

For inclusion in the study, participants needed to report
that they were 18 years or older, living in the United States,
diagnosed with HIV, and able to read and write in English.
Pregnant women were excluded from this survey because the
symptoms associated with pregnancy are transient and not
reflective of the symptoms related to HIV disease and other
comorbid conditions related to the disease. The Columbia
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University Medical Center Institutional Review Board ap-
proved all procedures and granted a waiver of the require-
ment to obtain written documentation of consent.

Instruments

PROMIS-29. The PROMIS-29 v 1.0 short form is a
multi-dimensional 29-item generic measure of health and is
intended for use across a variety of conditions. It includes
seven domains: Physical Functioning, Anxiety, Depression,
Fatigue, Sleep Disturbance, Satisfaction with Participation in
Social Roles, and Pain Interference, with an additional Pain
Intensity. There are four items in the first seven domains with
responses ranging from 1 to 5 (i.e., 16 decrements each),
and a single item in pain intensity is assessed using a single
11-point numeric rating scale anchored between no pain (0)
and worse imaginable pain (10).'"* Raw scores for each do-
main are calculated by summing the item scores while
adjusting for missing item responses. Raw scores are trans-
formed using the T score metric based on the item response
theory calibrations, in which scores have a mean of 50 and
standard deviation (SD) of 10 for the general population in
the United States. T scores can be estimated using the scoring
tables listed in the PROMIS manuals. A higher PROMIS T
score implies more of the concept being measured; for in-
stance, a higher PROMIS score on physical functioning in-
dicates better functioning, whereas a higher score on
depression indicates more severe depressive symptoms. We
did not make any additions or changes to the original
PROMIS-29 instrument.

Sociodemographic questionnaire. A self-reported socio-
demographic questionnaire was developed to collect infor-
mation on the participants’ age, gender, race, ethnicity, sexual
orientation, education, household income, and marital status.

The HIV Symptom Index. The HIV Symptom Index is a
20-item standard instrument routinely used for clinical care
and research with PLWH to capture the prevalence and
magnitude of HIV-related symptoms. The index was devel-
oped to identify and describe symptoms for the purpose of
developing targeted interventions.'? Patients identify symp-
toms experienced and then rate each reported symptom as to
the level of bothersomeness on a five-point Likert-type scale
ranging from symptom not present (0) to bothers me a lot (4).
The HIV Symptom Index has demonstrated construct validity
with high test-retest reliability (intraclass correlation coef-
ficient [ICC]=0.92) and internal consistency (oc:0.79).13

Procedures

Psychometric test theory involves the construction and
evaluation of clusters of questions, called scales, which are
used to gather information about patient quality of life. All
newly developed or revised quality-of-life scales and existing
scales in new patient groups must undergo psychometric
evaluation. We evaluated the following properties in our study
sample: variability, internal consistency reliability, reproduc-
ibility, construct validity, and criterion validity. Each property
and the appropriate analysis are described below.

The full range of item responses and of scale scores are
reported in the data. Optimal variability is denoted by pa-
tient responses at both ends of the scale as well as in the
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TABLE 1. CHARACTERISTICS OF STUDY SAMPLE
(N=1306 PLWH)

Characteristics N %0
Gender
Male 933 71.44
Female 359 27.49
Transgender male/transman/FTM 2 0.15
Transgender female/transwoman/MTF 8 0.61
Genderqueer 4 0.31
Race?
White/Caucasian 830 63.55
Black/African American 398 3047
Other 97 7.43
Ethnicity
Hispanic 157  12.02
Non-Hispanic 1149  87.98
Sexual orientation
Homosexual 799  61.18
Heterosexual 374  28.64
Bisexual 133 10.18
Education
Less than high school graduate 51 3.90
High school, technical school graduate 316 24.20
Some college 392 30.02
College 286  21.90
Graduate school/professional school 258 19.75
Annual household income
<$20,000 491  37.60
$20,000-$39,999 294 2251
$40,000-$59,999 157  12.02
$60,000-$79,999 123 9.42
$80,000-$99,999 61 4.67
>$100,000 100 7.66
Marital status
Married or in a steady relationship 389  29.80
single, separated, divorced, or widowed 884  67.70
Age (years) mean (SD) 48.5 (11.70)

“Totals are greater than sample size since participants can select
more than one race.
PLWH, persons living with HIV; SD, standard deviation.

middle. Scales that are skewed, whether positively or neg-
atively, tend to be less responsive to change from treatment
effects or disease progression. To ensure limits in the var-
iability, the frequency of missing data should be limited and
randomly distributed across participant responses.
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Internal consistency reliability is a measure of the simi-
larity of individual responses across several items, indicating
the homogeneity of a scale and the extent to which the scale is
free of random error. Cronbach’s o coefficient provides an
estimate of reliability based on all possible correlations be-
tween items collected at any time point."”> Cronbach’s a
scores range between 0.0 and 1.0 with the desired range of
scores between 0.70 and 0.95.'°

Validity refers to how well the scale measures the attribute
it is intended to measure, such as pain or physical function-
ing. There are several components to validity and in this
study we focused on the construct and criterion validity.

Construct validity examines the extent to which a scale is
measuring what it claims to measure. We measured three
subtypes of construct validity in our study: convergent va-
lidity, discriminant validity, and known-group validity.
Convergent validity refers to the degree to which theoreti-
cally correlated measures are in fact correlated, while dis-
criminant validity is used to evaluate the differences between
uncorrelated and correlated subscales. One way to examine
the convergent and discriminant validity is to assess the
correlations among scale scores within the instrument based
on known relationships. For example, scales measuring sleep
disturbance are expected to correlate moderately with one
another, while scales measuring physical functioning are
expected to have weaker correlations with mental function-
ing scales because they measure different constructs. We
used a multi-trait multi-method matrix'” with interscale
correlations to assess the convergent and discriminant va-
lidity. We also assessed the known-groups validity, which
tests for anticipated differences on specific scale scores be-
tween groups that are known to be clinically different. In the
case of our study population, we assessed the differences
between participants who reported ever having an AIDS di-
agnosis versus no AIDS diagnosis. PLWH with a history of
an AIDS diagnosis were in poorer health and more symp-
tomatic. We evaluated the ability of this instrument to dis-
tinguish between PLWH with an AIDS diagnosis and those
with no previous AIDS diagnosis.

Criterion validity is the extent to which a measure is
correlated with a validated outcome measure and it is usu-
ally split into concurrent validity and predictive validity.
We used the correlation between the total HIV symptom
index score'® and each subscale at baseline and follow-up
survey to measure the predictive and concurrent validity,
respectively.

TABLE 2. DESCRIPTIVE STATISTICS: SUBSCALE T Scores FOR PLWH WHoO CoMPLETED THE PROMIS-29
QUALITY-OF-LIFE QUESTIONNAIRE AT BASELINE

Subscale N Range Mean Median SD Floor* (%) Ceilingb (%)
Physical Functioning 1306 22.9-56.9 48.97 48.00 8.62 0.23 49.31
Anxiety 1306 40.3-81.6 55.28 55.80 10.29 22.13 0.84
Depression 1306 41.0-79.4 55.29 55.70 10.22 24.35 2.07
Fatigue 1306 33.7-75.8 54.41 55.10 10.95 9.80 4.90
Sleep Disturbance 1306 32.0-73.3 53.70 54.30 9.06 3.60 2.60
Satisfaction with Participation 1306 29.0-64.1 50.11 49.80 11.27 7.89 29.25
in Social Roles
Pain Interference 1293 41.6-75.6 52.88 55.60 10.20 38.05 3.56

“Percent of subjects who have scored the lowest possible dimension score.
PPercent of subjects who have scored the highest possible dimension score.
PROMIS, Patient-Reported Outcomes Measurement Information System.
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TABLE 3.
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INTERNAL SCALE CONSISTENCY SCORES AND INTERSCALE CORRELATIONS

FOR PROMIS SuBsCALES (N=1306)

Satisfaction
Physical Sleep with Participation Pain
Functioning Anxiety Depression Fatigue Disturbance in Social Roles Interference
Physical Functioning 0.92
Anxiety -0.34 0.92
Depression -0.34 0.75 0.94
Fatigue -0.54 0.53 0.53 0.95
Sleep Disturbance -0.31 0.43 0.44 0.51 0.87
Satisfaction with 0.64 -0.42 -0.45 -0.61 —-0.38 0.97
Participation in Social Roles

Pain Interference —-0.69 0.38 0.36 0.56 0.38 —-0.56 0.97

Reproducibility (test-retest) measures the degree to which
an instrument yields stable scores over a short period of
time, assuming there is no clinical change. Reproducibility
is generally measured by the ICC, which ranges between 0.0
and 1.00. An ICC of >0.75 indicates excellent reproduc-
ibility, while an ICC between 0.4 and 0.75 indicates good
reproducibility.'®

Results

A total of 2101 surveys were missing demographic data
and/or key outcome variables (i.e., noncompleters) and were
removed from the data set yielding a final sample of 1306
respondents. Participants completed the one-time survey in
an average of 67.15min (SD=376.91) and no incentives
were given for completion. As reported in Table 1, the ma-
jority of PLWH were male, white, had several years of post-
high school education, had a household income <$40,000,
and were single, separated, or divorced. The mean age of the
participants was 48.5 years (SD=11.7) with arange of 19-81
years.

The range, mean, median, and SD for each of the sub-
scales’ T score at baseline are reported in Table 2. Comple-
tion rates were identical for all subscales except for the Pain
Interference scale. Variability was evaluated for each of the
subscales. To score minimum or maximum on the subscale’s
T score, a respondent would have to report the lowest or
highest functioning for every item included in the subscale.
The full range of responses was observed for each of the
PROMIS subscales.

Internal consistency, reliability, and construct validity

Internal consistency reliability, as measured by Cron-
bach’s a coefficient, is reported on the diagonal (bold type)
for each of the multi-item scales in Table 3. All the scales
displayed acceptable Cronbach’s o values (>0.7) with the
scores ranging from 0.87 to 0.97. Interscale correlations,
which measure convergent validity along with discriminant
validity, a subtype of construct validity, are also reported in
Table 3. The interscale correlations related to mental health
(i.e., anxiety and depression) were highly correlated (0.75)
and those that were related to mental health are moderately
correlated, such as anxiety and sleep disturbance (0.43) and
depression and fatigue (0.53). There were no subscales with
correlations greater than 0.75, which would indicate high
correlation and therefore redundancy.

Known-groups validity, another subtype of construct va-
lidity, was evaluated by measuring differences in mean scale
scores at baseline among groups expected to vary with regard
to outcome: AIDS diagnosis and no AIDS diagnosis (Table 4).
Statistically significant differences between AIDS diagnosis
and no AIDS diagnosis were found for all subscales.

Reproducibility and criterion validity

Reproducibility results are reported for 209 individuals
who completed two questionnaires 30 days or less apart, as
shown in Table 5. ICCs are good (i.e., >0.40 and <0.75) for
Physical Functioning, Sleep Disturbance, Satisfaction with
Participation in Social Roles, and Pain Interference. ICCs
were >0.60 for all other subscales. Table 5 also presents

TABLE 4. MEAN SCALE SCORES AT BASELINE By AIDS StaTUS FOR PROMIS-29 SUBSCALES

AIDS diagnosis (n=466)

No previous AIDS diagnosis (n=803)

T scores

Subscale Mean SD Mean SD p*

Physical Functioning 46.24 8.66 50.68 8.10 <0.001

Anxiety 56.55 9.95 54.45 10.44 <0.001

Depression 56.61 9.76 54.42 10.39 <0.001

Fatigue 57.61 10.11 52.53 10.98 <0.001

Sleep Disturbance 54.69 8.56 52.99 9.30 0.0013

Satisfaction with Participation 46.94 10.99 52.08 10.99 <0.001
in Social Roles

Pain Interference 55.88 10.33 50.95 9.61 <0.001

“Significant at 0.01 level.
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TABLE 5. REPRODUCIBILITY AND CRITERION
VaLpITY OF PROMIS SUBSCALES (N=209)

Correlation Correlation
between between
baseline score follow-up score
and total and total

HIV symptom  HIV symptom
index score index score

(predictive (concurrent

Variable icc validity) validity)
Physical Functioning 0.71 —-0.40 -0.49
Anxiety 0.78 0.61 0.67
Depression 0.81 0.52 0.58
Fatigue 0.81 0.62 0.67
Sleep Disturbance 0.70 0.44 0.42
Satisfaction with 0.67 -0.53 -0.60

Participation

in Social Roles
Pain interference 0.61 0.54 0.52

ICCs are only calculated for respondents with 2 weeks or less
between questionnaires.
ICC, intraclass correlation coefficient.

information on criterion validity, operationalized as both
concurrent validity and predictive validity, measured as the
correlation between each subscale and a validated tool
measuring total HIV symptom index score at baseline and
follow-up survey.

Discussion

This study was conducted as part of a larger web-based
survey to understand the symptom experience of PLWH. The
validation study reported in this article was conducted to
explore the psychometric properties of the PROMIS-29, a
health-related quality-of-life instrument that includes sub-
scales of Physical Functioning, Anxiety, Depression, Fati-
gue, Sleep Disturbance, Satisfaction with Participation in
Social Roles, Pain Interference, and Pain Intensity, in a
PLWH population. The results of this study support the va-
lidity, reliability, and reproducibility over 30 days of the
PROMIS-29 for use in PLWH.

The response rates for individual items were excellent.
Results indicate that the internal consistency reliability of the
measure is very good, with high Cronbach’s o values pro-
viding strong evidence of reliability and no indication of
redundancy in scale items

Evaluation of reproducibility over 30 days produced good
results when ICC was calculated with a subsample of par-
ticipants who completed the PROMIS-29, 30 days apart
demonstrating good reproducibility. Moreover, the results
from the PROMIS-29 were moderately correlated with those
from a validated HIV symptom index. This demonstrates
good predictive and concurrent validity.

In a previous study in women with fibromyalgia, the
PROMIS instruments had fair to high internal consistency
(Cronbach’s «=0.58-0.94)," yet a range lower than that was
found in our work. In another study in people with rheuma-
toid arthritis, test-retest reliability ranged from 0.725 to
0.883, and Cronbach’s alpha from 0.906 to 0.991.%° Finally,
in a study to validate the PROMIS in a scleroderma clinic, all
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correlations between PROMIS domains and respective leg-
acy measures were large and in the hypothesized direction
(ranged from 0.61 to 0.82).>' In comparison to earlier vali-
dation studies in other diseases, our findings provide very
strong psychometric evidence for use of the PROMIS-29 as a
measure of health-related quality of life in PLWH.

Construct validity was assessed by measuring differences
in mean scale scores at baseline among persons who reported
a previous AIDS diagnosis, compared to those who had never
been diagnosed with AIDS. Statistically significant differ-
ences between groups were found, in the expected direction,
for all subscales except sleep disturbance. These trends were
expected based on the clinical evidence that PLWH with a
previous AIDS diagnosis are more likely to report poorer
health-related quality of life.

The construct validity of the measure was also supported
by the degree to which interscale correlations corresponded
to what was expected. The higher correlations among mental
health items (anxiety and depression) than between the other
subscale items are an additional indication supporting the
construct validity. Overall, the evidence supports the con-
struct validity of the PROMIS-29 in PLWH.

There are a number of limitations of this validation study.
First, we are unable to validate that all our study participants
were HIV positive. We asked our participants during the
screening question as well as two points during the survey. In
addition, most of our study sample was recruited from POZ
.com, an online site for people living with and affected by HIV/
AIDS. Moreover, a growing number of validity studies indicate
higher reporting of sexual risk and substance-using behaviors
with computer-based surveys compared to mail, phone, and in-
person surveys,”> 2> making it more likely that persons diag-
nosed with HIV would be willing to report their status.

A second limitation is that we used the convenience sam-
pling method, which limits the generalizability of our findings.
A large portion of our study participants self-identified as being
male (71%) and homosexual (61%), however, this is reflective
of the current demographics of the US HIV epidemic. Our
study sample was greater than 30% black/African American
and 12% Latino, which closely mirrors the current HIV prev-
alence in racial and ethnic minority groups in the United
States.?® Moreover, we had more than 2000 people who started
the survey and only 1300 who completed it, further suggesting
that our sample may be a self-selected group who may be more
interested in their own health. Second, the test-retest interval
was relatively brief and further research should test the stability
of the PROMIS-29 over a longer period of time. Finally, to
provide comprehensive evidence for concurrent validity of
the PROMIS-29 in this population, further work correlating
the PROMIS-29 with other standardized scales of quality of
life for PLWH, such as the Multidimensional Quality of Life
Questionnaire for PLWH,?’ is warranted.

In conclusion, this study has provided preliminary evidence
in support of the validity, reliability, and reproducibility of
the PROMIS-29 in PLWH. Notably, the PROMIS-29 offers
the added benefit of being a standardized instrument that
was developed for use across diseases and is a CDE required
for use in some NIH-funded studies. As such, the validation
of the PROMIS-29 in PLWH is a needed contribution to the
extant HIV literature, in that this is a necessary instrument
for measuring health-related quality of life in this study
population.
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In light of our findings, the authors recommend the use of
PROMIS-29 as a measurement tool for assessing health-
related quality of life in PLWH. Validation of the PROMIS-
29 is an important step in ensuring that appropriate outcome
measures are available for assessing health-related quality of
life in PLWH, but this will also hopefully stimulate additional
research and practice to improve health-related quality of life
in PLWH. In addition, as management of HIV has shifted to
be a part of general primary care, use of a scale across ill-
nesses that include PLWH is an important step in fitting
within the needs of our healthcare system.
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