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Abstract
Purpose  The Patient-Reported Outcomes Measurement and Information System (PROMIS®): includes the PROMIS-29 
physical and mental health summary and the PROMIS global physical and mental health scores. It is unknown how these 
scores coincide with one another. This study examines whether the scores yield similar or different information.
Methods  The PROMIS-29 and the PROMIS global health items were administered to 5804 adults from Amazon’s Mechani-
cal Turk (MTurk) in 2021–2022 and to 4060 adults in the Ipsos KnowledgePanel (KP) in 2022.
Results  The median age of those in MTurk (KP) was 36 (54) and 53% (50%) were male. Mean T-scores on the PROMIS-29 
and PROMIS global physical health scales were similar, but PROMIS global mental health was 3–4 points lower than the 
PROMIS-29 mental health summary score. Product-moment correlations ranged from 0.69 to 0.81 between the PROMIS-29 
physical health and PROMIS global physical health scales and 0.56–0.69 between the mental health scales. Multi-trait mul-
timethod analyses indicated that only a small proportion of the correlations between the two methods of measuring mental 
health were significantly more highly correlated with one another than correlations between physical and mental health.
Conclusions  PROMIS-29 and PROMIS global mental health scales provide different information and, therefore, study 
conclusions may vary depending on which measure is used. Interpretation of results needs to consider that the PROMIS-29 
mental health scale is a weighted combination of specific domains while the PROMIS global mental health scale is based 
on general mental health perceptions. Further comparisons of methods of assessing mental health are needed.

Keywords  Physical health · Mental health · Convergent validity · PROMIS®

Plain English summary 

It is unknown if the Patient-Reported Outcomes Measure-
ment and Information System (PROMIS®)-29 physical and 
mental health summary and the PROMIS global physical 

and mental health scores yield similar or different informa-
tion. This study compares the two types of PROMIS physi-
cal and mental health scores in two large samples (5,804 
adults from Amazon’s Mechanical Turk and 4060 adults in 
the Ipsos KnowledgePanel). The physical health scores were 
similar but the mental health scores differed. Conclusions 
can vary depending on which mental health measure is used.

Introduction

Three-quarters of a century ago, the World Health Organi-
zation (WHO) proposed that health consists of physical, 
mental, and social well-being [1]. Consistent with that, 
health-related quality (HRQOL) includes physical, men-
tal, and social functioning and well-being [2, 3]. Generic 
HRQOL domain scores can be used to compare different dis-
eases or other subgroups, assess interventions, and monitor 
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individual patients [4, 5]. In addition, aggregates such as the 
Veterans RAND-36 physical and mental health summary 
scores provide higher-level summary information [6].

The Patient-Reported Outcomes Measurement Informa-
tion System® (PROMIS®)-29 v2.1 is a state-of-the-science 
HRQOL profile measure [7]. The PROMIS-29 v2.1 assesses 
pain intensity using a single 0–10 numeric rating item and 
7 health domains (physical function, fatigue, pain interfer-
ence, depression, anxiety, ability to participate in social roles 
and activities, and sleep disturbance) using 4 polytomous 
(5 response categories) items per domain. If a study shows 
improvement on some scales and decrements in others, it 
can be difficult to draw an overall conclusion. For example, 
one treatment might look better than another in physical 
functioning, but a little worse in pain and anxiety, and not 
different in the ability to participate in social roles and activ-
ities. Is one treatment better than the other? To make con-
cluding statements, it may help to summarize the multiple 
scale scores. The PROMIS-29 physical and mental health 
summary scores are weighted combinations of PROMIS-29 
scale scores and are more reliable than domain scores and 
more likely to capture significant individual change [8, 9].

Wilson and Cleary [10] hypothesized a causal path 
from disease and treatment physiology to symptoms, then 
to functioning, next to general perceptions of health, and 
finally overall quality of life. General perceptions of health 
are assessed in PROMIS by 10 global health items: 5 over-
all rating items (physical function, fatigue, pain, emotional 
distress, and social health) and 5 general health perceptions 
items that cut across domains [11]. Four of the items are 
used for scoring the PROMIS global physical scale and 4 
other items are used for the PROMIS global mental health 
scale. The PROMIS global physical health scale correlated 
most strongly with a computer adaptive test administration 
of the PROMIS physical function domain (r = 0.77) and 
the PROMIS global mental health scale with a computer 
adaptive test administration of the PROMIS depression and 
anxiety domains (r’s of − 0.72 and − 0.68, respectively) 
in a study of 1102 patients with ischemic and hemorrhagic 
strokes [12].

Schalet et al. [13] linked the PROMIS global health scales 
and the Veterans RAND-12 physical and mental health sum-
mary scores using data from 2025 adults in the Op4g internet 
panel. However, there are few comparisons of the PROMIS 
global health scales with the PROMIS-29 summary scores. 
Because these scores are part of the same measurement sys-
tem, it might be assumed that they are comparable, but this 
is an empirical question. Neville et al. [14] found that the 
PROMIS global physical health and PROMIS-29 physical 
health T-scores were similar (45 and 47, respectively), but 
mental health scores differed (50 and 43, respectively) in a 
study of patients with severe COVID-19 6 months after a 
hospital intensive care admission.

While the PROMIS-29 physical health and mental health 
summary scores and the PROMIS global scales both puta-
tively represent physical and mental health, the items and 
approach to deriving them differ substantially. Additional 
information about whether the PROMIS-29 physical and 
mental health summary scores and the PROMIS global 
health scales yield similar or different information is needed 
to provide guidance for their use in future research.

Methods

Samples

We analyzed data from Amazon’s Mechanical Turk (MTurk) 
and Ipsos’s KnowledgePanel (KP). As noted below, three 
longitudinal waves of data were analyzed from MTurk 
and one wave of data from KP. The PROMIS-29 v2.1 and 
PROMIS global health measures were administered to both 
samples. The analytic sample excluded those in the MTurk 
and KP samples who reported having one or both of two 
fake conditions (“Syndomitis” or “Chekalism”) included on 
the survey [15].

MTurk

Data were collected in 2021–2022 from the MTurk internet 
sample. Eligible study participants had to complete a mini-
mum of 500 previous human intelligence tasks on MTurk 
with a successful completion rate of at least 95%. A sample 
of 5,804 adults completed general health questions on the 
baseline survey. A subset of the sample who on this survey 
reported currently having back pain (n = 1972) were asked 
to complete follow-up surveys: 1077 completed a 3-month 
survey and 845 a 6-month survey.

KP

The survey was also administered once in 2022 to a sample 
of 4060 adults from KP, an internet probability-based panel 
designed to represent the general U.S. population.

Measures

The PROMIS-29 v2.1 and PROMIS global health items 
were administered. The PROMIS-29 physical health sum-
mary score is a combination of (in order of largest to small-
est weight) physical function, pain, ability to participate in 
social roles and activities, fatigue, emotional distress, and 
sleep disturbance; the PROMIS-29 mental health summary 
score is a combination of (in order of largest to smallest 
weight) fatigue, emotional distress, ability to participate in 
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social roles and activities, pain, sleep disturbance, and physi-
cal function.

The PROMIS global physical health score is estimated 
from 4 questions: (1) In general, how would you rate your 
physical health? (2) To what extent are you able to carry 
out your everyday physical activities? (3) How would you 
rate your pain on average? and (4) How would you rate your 
fatigue on average? The PROMIS global mental health score 
is estimated from 4 other questions: (1) In general, would 
you say your quality of life is… (2) In general, how would 
you rate your mental health? (3) In general, how would you 
rate your satisfaction with social activities and relationships? 
and (4) How often have you been bothered by emotional 
problems?

The physical and mental health scores for the PROMIS-29 
and PROMIS global physical and mental health measures 
are scored on a T-score metric (mean = 50 and SD = 10 in 
the U.S. general population), with a higher score represent-
ing better health.

Nine retrospective change items were included in the 
3-month follow-up of MTurk sample: All items used “Com-
pared to three months ago” at the beginning. Eight of the 
items followed with: (1) In general, how is your physical 
functioning now? (2) In general, how is your ability to par-
ticipate in social roles and activities now? (3) In general, 
how is your pain now? (4) In general, how is your fatigue 
now? (5) In general, how is your mood? (6) In general, how 
is your thinking (also known as cognition)? (7) In general, 
how is your sleep now? (8) how would you rate your health 
in general now? These items were administered using 5 
response options (Much better now than three months ago; 
Somewhat better now than three months ago; About the 
same; Somewhat worse now than three months ago; Much 
worse now than three months ago). One retrospective change 
item included different response options: Compared to three 
months ago, is your back pain problem… (Much worse; A 
little worse; About the same; A little better; Moderately bet-
ter; Much better; Completely gone). We scored each of the 
9 items so that a higher score represented a more positive 
change in health.

Human subjects protection

Study participants in both samples provided electronic con-
sent upon starting the survey. All procedures were reviewed 
and approved by the research team's Institutional Review 
Board (RAND Human Subjects Research Committee 
FWA00003425; IRB00000051).

Analysis plan

We estimate 3-month test–retest reliability estimates for the 
PROMIS-29 physical and mental health summary scores in 

the MTurk sample. Then, in the MTurk and KP samples, 
we provide mean PROMIS-29 physical and mental health 
summary scores and PROMIS global physical and mental 
health scores for 21 health conditions and for the overall 
sample at baseline. Based on prior estimates of the mini-
mally important group difference [16, 17], we indicate where 
important differences exist between corresponding measures 
(PROMIS-29 versus PROMIS global)—that is, differences 
of 3 T-score points or more.

In addition, we estimate product-moment correlations 
between the PROMIS-29 v2.1 physical and mental health 
summary scores and the PROMIS global health physical 
and mental health scores in MTurk at baseline for the over-
all sample, and at 3 months later and 6 months later for 
those with back pain. We report results for the overall KP 
sample at the single administration. These are presented 
in the multitrait-multimethod (MTTM) product-moment 
correlation matrices among the PROMIS scales, with two 
“traits” (physical and mental health) measured by two 
methods (PROMIS-29 and PROMIS global). The MTMM 
matrices are analyzed to evaluate the construct validity of 
the measures [18]. Convergent validity is supported if the 
validity diagonal (“monotrait-heteromethod” correlations) 
consisting of correlations among measures of the same trait 
(e.g., physical health) assessed using different methods (e.g., 
PROMIS-29 v2.1 and PROMIS global health) are large. 
Discriminant validity is supported if: (1) correlations in the 
validity diagonal are larger than coefficients in the “hetero-
trait-heteromethod” and the “heterotrait-monomethod” tri-
angles. We analyzed MTMM correlation matrices using the 
MTMM.EXE program [19]. In addition, we estimated cor-
relations among changes in the PROMIS-29 and PROMIS 
global physical and mental health measures from baseline 
to 3 months later to see if changes over time in the two traits 
are similar for each method.

We also computed product-moment correlations 
between retrospective ratings of changes and changes in 
the PROMIS-29 and PROMIS global physical and men-
tal health measures. Finally, we examined predictors of 
the PROMIS-29 and PROMIS global physical and mental 
health summary scores at the 3-month follow-up to better 
understand what may underlie any differences in the two 
sets of physical and mental health scores. We fit ordinary 
least square regression models that included baseline health, 
demographic characteristics (age, race/ethnicity, education), 
and indicators for 21 possible health conditions as right-
hand side variables. We used Goodnight maximum R2 step-
wise regression to identify significant independent variables 
[20]. This method assesses the effect of switching different 
variables on the total amount of variance explained. The 
first variable is selected which produces the largest R2 value. 
Once this variable is included in the model, a new variable 
is added that produces the largest incremental change in R2. 
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Variables are added (and/or deleted) at each step until the 
incremental change in the R2 no longer meets a previously 
determined level of significance (p < 0.05) with the addition 
(and/or deletion) of any new variable, or a specified number 
of variables that maximize R2 have been entered.

Results

Sample characteristics

MTurk

At baseline, ages of those in the MTurk sample ranged from 
18 to 89 with a median age of 36.5; 45% were female, 53% 
male, and 1% were transgender or did not identify as female, 
male, or transgender. Seventy percent were non-Hispanic 
White, 14% Hispanic, 9% non-Hispanic Black, 6% non-
Hispanic Asians, and 1% were another race or multiracial. 
Eight percent reported a high school degree or less and 67% 
had a bachelor’s degree or higher.

KP

Ages of those in the KP sample ranged from 18 to 94 with 
a median age of 54; 50% were female, 50% male, and < 1% 
were transgender or did not identify as female, male, or 
transgender. Seventy percent were non-Hispanic White, 12% 
Hispanic, 10% non-Hispanic Black, and 8% non-Hispanic 
another race or multiracial. Thirty-three percent reported a 
high school degree or less, 26% some college or associate 
degree, and 41% had a bachelor’s degree or higher.

Test–retest reliability for the PROMIS physical 
and mental health scores in MTurk

Test–retest product-moment correlations for the back 
pain sample (the only group for which we have longitudi-
nal data) in MTurk for those who reported their back pain 
was the same at 3-months as at baseline were as follows: 
PROMIS-29 physical health (0.83), PROMIS-29 mental 
health (0.84), PROMIS global physical health (0.82), and 
PROMIS global mental health (0.83).

PROMIS physical and mental health means 
by condition and overall sample

MTurk

The overall MTurk sample means (Table 1) ranged from 
47 for global mental health to 50 for PROMIS-29 mental 
health. Mean scores by health conditions estimated by the 
PROMIS-29 and PROMIS global health scales were usually 

similar but 25% of the comparisons of the corresponding 
PROMIS-29 and global health scales differed by 3 or more 
T-score points (i.e., about 0.3 SD) with some higher and 
some lower. Specifically, the PROMIS global physical health 
scale was lower than the PROMIS-29 physical health sum-
mary score among respondents with anxiety and higher for 
heart attack, heart disease, and stroke. The PROMIS global 
mental health scale was 3 or more points lower than the 
PROMIS-29 mental health summary score for respondents 
overall as well as for those with anxiety or for those with 
depression, and it was higher for COPD, heart attack, heart 
disease, and stroke.

KP

The overall KP sample means (Table 2) ranged from 49 for 
global physical health and global mental health to 53 for 
PROMIS-29 mental health and the differences were all in 
the same direction. The estimated PROMIS global mental 
health scores were lower than the PROMIS-29 mental health 
scale by 3 or more T-score points among respondents with 
anxiety, depression, high cholesterol, and the overall sample.

Correlations among PROMIS‑29 and global physical 
and mental health scores

MTurk

MTMM correlations among the PROMIS-29 physical and 
mental health summary scores and the PROMIS global 
physical and mental health scales are shown in Table 3. The 
average convergent validity (monotrait-heteromethod) cor-
relation was 0.63 and the average off-diagonal (heterotrait-
monomethod and heterotrait-heteromethod) correlation 
was 0.57 at baseline in the MTurk sample. Only 3 of the 
8 comparisons of validity diagonals with appropriate other 
correlations in the matrix were statistically significant in the 
hypothesized direction: that is, the correlation between the 
PROMIS-29 physical health summary score and PROMIS 
global physical health scores (r = 0.69) was statistically sig-
nificantly (t = 54.34, p < 0.001) larger than the correlations 
of PROMIS-29 physical health summary score with the 
PROMIS global mental health (r = 0.21). It was also signifi-
cantly (t = 12.54, p < 0.001) larger than the PROMIS global 
physical health with the PROMIS global mental health 
correlation (r = 0.55). In addition, the correlation of the 
PROMIS-29 mental health summary score and the PROMIS 
global mental health score (r = 0.56) was statistically signifi-
cantly (t = 41.47, p < 0.001) larger than the correlation of the 
PROMIS-29 physical health summary score with PROMIS 
global mental health (r = 0.21). But three of the compari-
sons of validity diagonals were statistically significant in the 
wrong direction: the 0.69 physical health correlation versus 
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the 0.74 correlation between PROMIS-29 mental health and 
PROMIS global physical health; the 0.56 mental health cor-
relation versus the 0.68 correlation between PROMIS-29 
physical and mental health, and the 0.74 correlation between 
PROMIS-29 mental and PROMIS global physical health. 
Further details of the MTMM analysis of these baseline cor-
relations are given in the Supplemental Table 1.

At the 3-month follow-up, the average convergent validity 
correlation was 0.70 and the average off-diagonal correlation 
was 0.58. Six of the 8 comparisons of validity diagonals with 
appropriate other correlations in the matrix were statisti-
cally significant in the hypothesized direction but two of 
the correlations relating to mental health were in the wrong 
direction and one was statistically significant)—that is, the 
0.63 correlation between the two mental health measures 
(Table 3) was significantly (t = − 4.58, p < 0.001) less than 
the 0.72 correlation between PROMIS global physical and 
mental health scores. At the 6-month follow-up, the aver-
age convergent validity correlation was 0.76 and the average 
off-diagonal correlation was 0.61. Six of the 8 comparisons 
of validity diagonals with appropriate other correlations in 
the matrix were statistically significant in the hypothesized 
direction, with one of the correlations significantly different 
in the wrong direction. In conclusion, there are noteworthy 

empirical differences in the two methods of measuring men-
tal health.

KP

The average convergent validity correlation in the KP sam-
ple was 0.71 and the average off-diagonal correlation was 
0.62. Only 5 of the 8 comparisons of validity diagonals with 
appropriate other correlations in the matrix were statistically 
significant in the hypothesized direction, with one of the 
correlations being significant in the wrong direction. The 
0.66 correlation between the two mental health scores was 
significantly less (t = − 10.22, p < 0.001) than the 0.75 cor-
relation between PROMIS-29 mental and PROMIS global 
physical health.

Change from baseline to 3‑months later in MTurk

The average change in the measures from baseline 
to 3  months later was minimal: −  1  T-score point for 
PROMIS-29 physical health, − 0.3 for PROMIS-29 mental 
health, 0.2 for global physical health, and 0.2 for global men-
tal health. Correlations between the change from baseline 
to the 3-month follow-up on the physical health and mental 

Table 1   Means scores on 
PROMIS Physical and mental 
health scores in MTurk

Means for chronic back pain subgroup (24% of sample) were 44 on all 4 measures. Arrows indicate differ-
ences between corresponding PROMIS-29 and PROMIS global health scores of 3 or more T-score points. 
Overall sample n = 5804

Condition (% of sample) PROMIS-29 
physical

Global physical PROMIS-29 
mental

Global mental

Anxiety (28%) 48 45↓ 44 41↓
Depression (35%) 46 45 45 42↓
Trouble sleeping (14%) 47 45 44 43
COPD (5%) 42 43 43 46↑
Asthma (15%) 46 45 46 45
Arthritis (13%) 44 44 45 45
Cancer (5%) 45 45 46 46
Cholesterol (20%) 46 46 47 46
Diabetes (12%) 42 44 45 47
Angina (5%) 46 45 46 45
Hypertension (27%) 45 45 46 47
Heart Attack (5%) 41 44↑ 43 49↑
Heart disease (5%) 41 44↑ 43 49↑
Stroke (4%) 41 44↑ 43 48↑
Back Pain (40%) 45 45 46 45
Sciatica (14%) 43 43 44 45
Neck pain (24%) 44 44 45 45
Dermatitis (11%) 46 44 44 43
Stomach trouble (21%) 45 44 44 43
Trouble seeing (14%) 44 44 44 44
Trouble hearing (8%) 44 44 44 45
Overall sample 49 48 50 47↓
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health measures are shown in Table 4. Like what was seen 
for the correlations reported within the three waves of data 
collection, within method correlations between physical and 
mental health tended to be larger than between method cor-
relations of the same trait (physical and mental health).

Correlations with retrospective ratings of change 
in MTurk

The percentage of individuals reporting they were about the 
same on the retrospective change items was: 51% (mood), 
55% (fatigue, back pain), 57% (sleep, health), 58% (pain 
overall), 61% (physical function), 64% (cognition), and 70% 
(social). Table 5 provides one-way ANOVA F-statistics and 
product-moment correlations between retrospective ratings 
of change and change in the physical and mental health 
scales. The largest correlation for each retrospective rating 
item is shown in bold: for 5 of the 9 retrospective items, it 
was with PROMIS global physical health, 2 for PROMIS-29 
mental health, and 1 each for PROMIS-29 physical and 
PROMIS global mental health. Other than the back pain 
retrospective item, the ratio of F-statistics for the PROMIS 
global physical health scale compared to the PROMIS-29 

physical health summary score ranged from 1.5 (pain) to 4.0 
(health), indicating it was more sensitive to the retrospec-
tive items.

Multivariate associations with physical and mental 
health 3‑months post‑baseline in MTurk

Significant variables and standardized betas from the regres-
sions of 3-month physical and mental health measures, 
respectively, on baseline health, demographics, and medi-
cal conditions are given in Table 6. Not surprisingly, base-
line health was by far the strongest predictor of health at 
3 months post-baseline. None of the demographic variables 
were significantly uniquely associated with mental health 
measures. The health conditions significantly associated 
with the two mental health measures completely differed.

Discussion

The mean T-scores for the corresponding PROMIS-29 
and PROMIS global physical and mental health scales 
were similar, but the PROMIS global mental health score 

Table 2   Means scores on 
PROMIS physical and mental 
health scores in KP

Means for chronic back pain subgroup (21% of sample) were 45, 44, 48, and 46 for PROMIS-29 physical 
health, PROMIS global physical health, PROMIS-29 mental health, and PROMIS global mental health, 
respectively. Arrows indicate differences between corresponding PROMIS-29 and PROMIS global health 
scores of 3 or more T-score points. Overall sample n = 4060

Condition (% of sample) PROMIS-29 physi-
cal

Global physi-
cal

PROMIS-29 
mental

Global mental

Anxiety (20%) 47 45 45 42↓
Depression (20%) 46 44 45 42↓
Trouble sleeping (14%) 46 44 46 44
COPD (5%) 42 42 47 46
Asthma (13%) 48 46 49 47
Arthritis (30%) 45 45 50 48
Cancer (10%) 48 48 52 50
High Cholesterol (38%) 49 48 52 49↓
Diabetes (13%) 46 45 50 48
Angina (2%) 43 43 48 46
Hypertension (38%) 48 47 51 49
Heart Attack (3%) 45 45 50 50
Heart disease (6%) 46 45 51 50
Stroke (3%) 44 43 49 47
Back Pain (38%) 47 45 48 47
Sciatica (17%) 44 43 47 46
Neck pain (20%) 46 44 47 46
Dermatitis (10%) 47 46 48 46
Stomach trouble (15%) 46 44 46 45
Trouble seeing (14%) 45 44 47 45
Trouble hearing (15%) 47 46 50 48
Overall sample 51 49 53 49↓
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was lower (worse mental health) than the PROMIS-29 
mental health summary score by 3 T-score points in the 

MTurk sample and 4 points in the KP sample. In both 
samples, the lower PROMIS global mental health score 
than the PROMIS-29 mental health summary score was 
seen among those who reported that a doctor or other 
health professional told them they had anxiety (28% of the 
MTurk sample and 20% of the KP sample) or depression 
(35% of the MTurk sample and 20% of the KP sample). 
PROMIS-29 and PROMIS global mental health scores 
6 months after intensive care for COVID-19 showed even 
larger differences (7 T-score points lower for PROMIS 
global mental health) than the current study [14]. So, the 
current study provides further evidence that the PROMIS 
global measure can yield lower mental health scores (indi-
cating worse mental health) than the PROMIS-29 mental 
health summary score.

The correlations of 0.69–0.81 among physical health 
and 0.56–0.69 among mental health scales in this study are 
similar in magnitude to those reported by Schalet et al. [13] 
between the PROMIS global health scales and the Veter-
ans RAND-12 physical and mental health scales (product-
moment correlations of 0.69 between the physical health 
scales and 0.63 between the mental health scales). But the 
MTMM correlation matrices for the three survey administra-
tions in MTurk and the single administration in KP, and the 
correlations among change in the measures between base-
line and 3-months later in MTurk, showed that the PROMIS 
mental health measures correlated as highly with physical 
health as with the other mental health measure. Hence, this 
is the first study to evaluate and find a lack of discriminant 
validity for the PROMIS global mental health scale.

In contrast, correlations between the SF-12 version 2 
physical component summary (PCS) and PROMIS global 
physical health scale (r = 0.78) and between the SF-12 ver-
sion 2 mental component summary (MCS) and the PROMIS 
global mental health (r = 0.62) exceeded correlations 
between the SF-12 PCS and MCS (r = 0.26) and between 
the PROMIS global physical health and mental health scores 
(r = 0.55) in a sample of older adults in the New Zealand 
Health, Work and Retirement longitudinal study [21]. The 
authors concluded that the SF-12 PCS and PROMIS global 
physical health scale were similarly sensitive to hospital use 
and recurrent falls, but the SF-12 MCS was more sensitive 
to depression (CES-D score > 10) than the PROMIS global 
mental health scale. Schalet et al. [13] did not examine dis-
criminant validity, but an MTMM matrix we created (see 
Supplemental Table 2) from that dataset supports discri-
minant validity for the physical health measures. Three of 
the four comparisons of the 0.62 validity diagonal correla-
tion between the PROMIS global and VR-12 mental health 
scales support discriminant validity, but the 0.62 correlation 
was significantly smaller than the 0.69 correlation between 
the PROMIS global physical and mental scales (t = − 4.56, 
p < 0.001).

Table 3   Multitrait-multimethod correlation matrix among PROMIS 
physical and mental health scores in MTurk and KP

MTurk baseline correlations in top third (n’s range from 5717–5846; 
median n = 5724), 3-month correlations (back pain subsample) in 
middle (n’s = 1031), and 6-month correlations (back pain subsam-
ple) in bottom third (n’s range from 826–827). KnowledgePanel (KP) 
sample n = 4060. Test–retest product-moment correlations between 
baseline and 3-months later were: 0.82 (PROMIS global physical 
health), 0.83 (PROMIS-29 physical health and PROMIS global men-
tal health), and 0.84 (PROMIS-29 mental health)
The absolute value of the differences in percentile ranks for the physi-
cal health scores was 14 for KnowledgePanel and 16 MTurk at base-
line. For the mental health scores the absolute value of the differences 
was 18 for KnowledgePanel and 22 for MTurk at baseline
Bolded entries are validity diagonals

MTurk PROMIS-29 PROMIS global

MTurk baseline Physical Mental Physical Mental

P-29 physical 1.00
P-29 mental 0.68 1.00
Global physical 0.69 0.74 1.00
Global mental 0.21 0.56 0.55 1.00
MTurk 3-months
 P-29 physical 1.00
 P-29 mental 0.67 1.00
 Global physical 0.76 0.72 1.00
 Global mental 0.31 0.63 0.54 1.00

MTurk 6-Months
 P-29 physical 1.00
 P-29 mental 0.68 1.00
 Global physical 0.81 0.76 1.00
 Global mental 0.36 0.69 0.55 1.00

KnowledgePanel
 P-29 physical 1.00
 P-29 mental 0.68 1.00
 Global physical 0.76 0.75 1.00
 Global mental 0.37 0.66 0.60 1.00

Table 4   Correlations of change between baseline and 3 months later 
in physical and mental health scores in the MTurk back pain subsam-
ple

n = 1031
Bolded entries are validity diagonals

PROMIS-29 PROMIS global

Change Physical Mental Physical Mental

P-29 Physical 1.00
P-29 Mental 0.46 1.00
Global physical 0.41 0.45 1.00
Global mental 0.23 0.36 0.42 1.00
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It is worth noting that discriminant validity findings for 
the SF-12/VR-12 MCS comparisons with the PROMIS 
global mental health scale are somewhat more favorable 
in part since the SF-12 and VR-12 PCS and MCS scores 
were created to be uncorrelated with one another [22, 23]. 
However, when the correlation between physical and men-
tal health is estimated then noteworthy positive correlations 
between them have been observed. For example, product-
moment correlations between physical and mental health 
factors at each of 3 years (baseline, 2-years post-baseline, 
and 4-years post-baseline) in the MOS ranged from 0.32 to 
0.41 in the Medical Outcomes Study [24]. Similarly, a cor-
relation of 0.53 between physical and mental health factors 
was reported in a study of 1053 older individuals (average 
age 64 years) sampled from an academic general medi-
cal clinic [25]. In addition, a correlation of 0.66 between 
RAND-36 physical and mental health was found in a sample 

of 255 females and 245 males stratified by age, race/ethnic-
ity, and educational level to reflect the US population [26]. 
Finally, a correlation of 0.64 between the PROMIS global 
physical and mental health scales was observed in a recent 
study of 2,668 nonoperative patients at the time of their first 
visit to a multidisciplinary spine clinic [27]. This bolus of 
literature indicates that physical and mental health are posi-
tively correlated, and this can make it challenging to dem-
onstrate discriminant validity when the methods of measure 
differ such as between the PROMIS-29 and the PROMIS 
global physical and mental health scores.

Correlations between mental health change scores and 
retrospective rating of change items in the MTurk sam-
ple were generally similar and small in magnitude, rang-
ing from 0.09 (change in PROMIS global mental health 
with retrospective rating of change in cognition) to 0.18 
(change in PROMIS-29 mental health summary score with 

Table 5   Associations 
(F-statistics and product-
moment correlations) of 
physical and mental health 
change between baseline and 3 
months later on retrospective 
rating items in MTurk back pain 
subsample

n = 1031. P29 = PROMIS-29. Global = PROMIS global. Percentages in parentheses in the first column indi-
cate those who reported they were the same on the retrospective change item. F-statistic from one-way 
ANOVA (product-moment correlations). Bold indicates largest correlation in the row

Retrospective P29 physical Global physical P29 mental Global mental

Physical function (64%) 5.42 (0.14) 12.79 (0.20) 3.67 (0.11) 3.06 (0.09)
Social (70%) 3.77 (0.12) 7.05 (0.15) 6.37 (0.13) 2.69 (0.10)
Pain (61%) 7.63 (0.15) 11.48 (0.20) 7.67 (0.15) 4.15 (0.10)
Fatigue (55%) 2.84 (0.09) 7.01 (0.16) 10.97 (0.18) 2.32 (0.09)
Mood (51%) 2.44 (0.08) 5.50 (0.13) 6.82 (0.13) 6.77 (0.16)
Cognition (64%) 3.73 (0.10) 7.76 (0.17) 3.49 (0.10) 3.39 (0.09)
Sleep (57%) 6.49 (0.10) 10.72 (0.17) 12.18 (0.18) 5.96 (0.14)
Health (57%) 2.84 (0.10) 11.50 (0.20) 5.77 (0.13) 5.61 (0.13)
Back pain (55%) 6.43 (0.18) 5.46 (0.14) 5.51 (0.13) 2.17 (0.06)

Table 6   Standardized regression 
coefficients for predicting 
PROMIS physical and mental 
health scores at 3-months by 
baseline health, demographics 
and conditions in MTurk back 
pain subsample

Significant standardized regression coefficients are shown

PROMIS-29 physi-
cal health

PROMIS global 
physical health

PROMIS-29 men-
tal health

PROMIS 
global mental 
health

Baseline Health 0.80 0.70 0.77 0.78
Hypertension − 0.05
Trouble sleeping − 0.04 − 0.06
Arthritis − 0.07
Depression − 0.06 − 0.06
Trouble hearing − 0.05
Heart disease − 0.04
Asthma − 0.03
Anxiety − 0.06
Dermatitis − 0.05
Stroke − 0.03
Other race − 0.03
Adjusted R2: 68% 57% 67% 66%
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retrospective rating of change in fatigue and with change 
in sleep). None of the correlations met the 0.371 level sug-
gested for the use of anchors to estimate group-level mini-
mally important differences [28]. This was in part because 
the majority (range of 51% for mood to 70% for social) 
reported on the retrospective items on the 3-month survey 
that they were about the same as 3 months ago, and the 
correlations were larger if those who did not change were 
excluded but they were still below the threshold (results 
not shown). In short, retrospective ratings and prospective 
change in PROMIS-29 and PROMIS global physical and 
mental health scores were only weakly associated with 
one another.

The regression models indicated that baseline health 
was by far the strongest predictor of the physical and men-
tal health scales at the 3-month follow-up and only a few 
demographic and condition indicators were significantly 
uniquely predictive. There was one overlap in the con-
ditions that predicted physical health (trouble sleeping) 
and the significant predictors of mental health differed. 
Depression was uniquely predictive of PROMIS-29 mental 
health while anxiety predicted the PROMIS global mental 
health scale score.

The results of this study indicate that conclusions about 
mental health in studies may differ based on whether the 
PROMIS-29 or PROMIS global mental health measure is 
used. Given the noteworthy difference in the PROMIS-29 
mental health summary and the PROMIS global mental 
health scores, it is important to explore the reasons why 
in future research. While theoretically assessing the same 
construct, the measurement approach for the PROMIS-29 
and PROMIS global health items is fundamentally dif-
ferent. The PROMIS-29 summary scores are weighted 
(factor scoring coefficients) combinations of PROMIS-29 
domain scores while the PROMIS global mental health 
scale directly assesses mental health perceptions and is 
scored using item parameters from an IRT graded response 
model. When the PROMIS-29 is administered, a more 
nuanced and complete picture of HRQOL can be obtained 
by examining the 7 domain scores and the pain intensity 
item in addition to the physical and mental health sum-
mary scores. The 10 PROMIS global health items have 
the advantage of being brief, but the PROMIS-29 provides 
more detailed and rich information.

In conclusion, this study documents noteworthy dif-
ferences in the PROMIS mental health summary scores 
estimated using a weighted combination of PROMIS-29 
domain scores and the PROMIS 4-item global mental 
health scale. Investigations are needed to shed additional 
light on the implications of these differences and to pro-
vide guidance about the conditions for which one or the 
other scores (or use of both) is appropriate.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11136-​023-​03559-y.

Acknowledgements  We thank the study participants and the col-
leagues who worked on the project.

Author contributions  All authors contributed to the study conception 
and design. Analysis was performed by RDH. The first draft of the 
manuscript was written by RDH and all authors commented on previ-
ous versions of the manuscript. All authors read and approved the final 
manuscript.

Funding  This study was supported by the National Center for Comple-
mentary and Integrative Health (NCCIH). Grant No. 1R01AT010402-
01A1. NCCIH had no role in the design; data collection, analysis, or 
interpretation; or writing of this manuscript.

Data availability  The dataset analyzed for the current study is not pub-
licly available due to the project being still in progress but are available 
from the second author on reasonable request.

Declarations 

Competing interests  The authors have no relevant financial or non-
financial interests to disclose.

Ethical approval  This study was performed in line with the princi-
ples of the Declaration of Helsinki. All procedures were reviewed and 
approved by the research team’s institutional review board (RAND 
Human Subjects Research Committee FWA00003425; IRB00000051).

Consent to participate  Informed consent was obtained from all indi-
vidual participants included in the study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 WHO Interim Commission. (1948). Official Records of the World 
Health Organization No. 2: summary report on proceedings, min-
utes and final acts of the international health conference held in 
New York From 19 June to 22 July 1946. Geneva: World Health 
Organization.

	 2.	 Cella, D., & Hays, R. D. (2022). A patient reported outcome 
ontology: Conceptual issues and challenges addressed by the 
Patient-Reported Outcomes Measurement Information System® 
(PROMIS®). Patient Related Outcome Measures, 13, 189–197. 
https://​doi.​org/​10.​2147/​PROM.​S3718​82

	 3.	 Kaplan, R. M., & Hays, R. D. (2022). Health-related quality 
of life measurement in public health. Annual Review of Public 
Health, 43, 355–373. https://​doi.​org/​10.​1146/​annur​ev-​publh​
ealth-​052120-​012811

https://doi.org/10.1007/s11136-023-03559-y
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2147/PROM.S371882
https://doi.org/10.1146/annurev-publhealth-052120-012811
https://doi.org/10.1146/annurev-publhealth-052120-012811


744	 Quality of Life Research (2024) 33:735–744

1 3

	 4.	 Damman, O. C., Jani, A., de Jong, B. A., Becker, A., Metz, M. J., 
de Bruijne, M. C., Timmermans, D. R., Cornel, M. C., Ubbink, 
D. T., van der Steen, M., Gray, M., & van El, C. (2020). The use 
of PROMs and shared decision-making in medical encounters 
with patients: An opportunity to deliver value-based health care 
to patients. Journal of Evaluation in Clinical Practice, 26(2), 
524–540. https://​doi.​org/​10.​1111/​jep.​13321

	 5.	 Hays, R. D., & Reeve, B. B. (2017). Measurement and modeling 
of health-related quality of life. In S. R. Quah & W. C. Cockerham 
(Eds.), International encyclopedia of public health (2nd ed., pp. 
570–578). Elsevier.

	 6.	 Jones, D., Kazis, L., Lee, A., Rogers, W., Skinner, K., Cassar, L., 
Wilson, N., & Hendricks, A. (2001). Health status assessments 
using the Veterans SF-36 and SF-12. Methods for evaluating out-
comes in the Veterans Health Administration. Journal of Ambu-
latory Care Management, 24(3), 1–19. https://​doi.​org/​10.​1097/​
00004​479-​20010​7000-​00011

	 7.	 Cella, D., Choi, S. W., Condon, D. M., Schalet, B., Hays, R. D., 
Rothrock, N. E., Yount, S., Cook, K. F., Gershon, R. C., Amt-
mann, D., DeWalt, D. A., Pilkonis, P. A., Stone, A. A., Wein-
furt, K., & Reeve, B. B. (2019). PROMIS® adult health profiles: 
Efficient short-form measures of seven health domains. Value in 
Health, 22(5), 537–544. https://​doi.​org/​10.​1016/j.​jval.​2019.​02.​
004

	 8.	 Hays, R. D., Spritzer, K. L., Schalet, B. D., & Cella, D. (2018). 
PROMS®-29 v2.0 profile physical and mental health summary 
scores. Quality of Life Research, 27(7), 1885–1891. https://​doi.​
org/​10.​1007/​s11136-​018-​1842-3

	 9.	 Hays, R. D., Shannon, Z. K., Long, C. R., Spritzer, K. L., Vining, 
R. D., Coulter, I., Pohlman, K. A., Walter, J., & Goertz, C. M. 
(2022). Health-related quality of life among United States service 
members with low back pain receiving usual care plus chiroprac-
tic care vs usual care alone: Secondary outcomes of a pragmatic 
clinical trial. Pain Medicine, 23(9), 1550–1559. https://​doi.​org/​
10.​1093/​pm/​pnac0​09

	10.	 Wilson, I. B., & Cleary, P. D. (1995). Linking clinical variables 
with health-related quality of life: a conceptual model of patient 
outcomes. JAMA, 273(1), 59–65. https://​doi.​org/​10.​1001/​jama.​
1995.​03520​25007​5037

	11.	 Hays, R. D., Bjorner, J., Revicki, D. A., Spritzer, K. L., & Cella, 
D. (2009). Development of physical and mental health summary 
scores from the Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) global items. Quality of Life Research, 
18, 873–880. https://​doi.​org/​10.​1007/​s11136-​009-​9496-9

	12.	 Katzan, I. L., & Lapin, B. (2018). PROMIS GH (Patient-Reported 
Outcomes Measurement Information System Global Health) Scale 
in stroke: A validation study. Stroke, 49, 147–154. https://​doi.​org/​
10.​1161/​STROK​EAHA.​117.​018766

	13.	 Schalet, B. D., Rothrock, N. E., Hays, R. D., Kazis, L. E., Cook, K. 
F., Rutsohn, J. P., & Cella, D. (2015). Linking physical and mental 
health summary scores from the Veterans RAND 12-item health 
survey (VR-12) to the PROMIS global health scale. Journal of 
General Internal Medicine, 30(10), 1524–30. https://​doi.​org/​10.​
1007/​s11606-​015-​3453-9

	14.	 Neville, T. H., Hays, R. D., Tseng, C.-H., Gonzalez, C. A., Chen, 
L., Hong, A., Yamamoto, M., Santoso, L., Kung, A., Schwab, 
K., Chang, S. Y., Qadir, N., Wang, T., & Wenger, N. S. (2022). 
Survival after severe COVID-19: Long-term outcomes of patients 
admitted to an intensive care unit. Journal of Intensive Care Medi-
cine, 37(8), 1019–1028. https://​doi.​org/​10.​1177/​08850​66622​
10926​87

	15.	 Hays, R. D., Qureshi, N., Herman, P. M., Rodriguez, A., Kapteyn, 
A., & Edelen, M. O. (2023). Effects of excluding those who report 
having “Syndomitis” or “Chekalism” on data quality: Longitudi-
nal health survey of a sample from Amazon’s Mechanical Turk. 

Journal of Medical Internet Research, 25, e46421. https://​doi.​org/​
10.​2196/​46421

	16.	 Hays, R. D., Spritzer, K. L., Fries, J. F., & Krishnan, E. (2015). 
Responsiveness and minimally important difference for the 
Patient-Reported Outcomes Measurement and Information Sys-
tem (PROMIS) 20-Item Physical Functioning Short-Form in a 
Prospective Observational study of Rheumatoid Arthritis. Annals 
of the Rheumatic Diseases, 74(1), 104–107. https://​doi.​org/​10.​
1136/​annrh​eumdis-​2013-​204053

	17.	 Kroenke, K., Stump, T. E., Chen, C. X., Kean, J., Bair, M. J., 
Damush, T. M., Krebs, E. E., & Monahan, P. O. (2020). Minimally 
important differences and severity thresholds are estimated for the 
PROMIS depression scales from three randomized clinical trials. 
Journal of Affective Disorders, 266, 100–108. https://​doi.​org/​10.​
1016/j.​jad.​2020.​01.​101

	18.	 Campbell, D. T., & Fiske, D. W. (1959). Convergent and discrimi-
nant validity by the multitrait-multimethod matrix. Psychological 
Bulletin, 56, 81–105. https://​doi.​org/​10.​1037/​h0046​016

	19.	 Hayashi, T., & Hays, R. D. (1987). A microcomputer program 
for analyzing multitrait-multimethod matrices. Behavior Research 
Methods, Instruments, and Computers, 19, 345–348. https://​doi.​
org/​10.​3758/​BF032​02573

	20.	 Hocking, R. R. (1976). The analysis and selection of variables in 
linear regression. Biometrics, 32(1), 1–49. https://​doi.​org/​10.​2307/​
25293​36

	21.	 Allen, J., Alpass, F. M., & Stephens, C. V. (2018). The sensitiv-
ity of the MOS SF-12 and PROMIS® global summary scores to 
adverse health events in an older cohort. Quality of Life Research, 
27(8), 2207–2215. https://​doi.​org/​10.​1007/​s11136-​018-​1871-y

	22.	 Farivar, S. S., Cunningham, W. E., & Hays, R. D. (2007). Cor-
related physical and mental health summary scores for the SF-36 
and SF-12 health survey, V.1. Health and Quality of Life Out-
comes, 5, 54. https://​doi.​org/​10.​1186/​1477-​7525-5-​54

	23.	 Selim, A. J., Rothendler, J. A., Qian, S. X., Bailey, H. M., & 
Kazis, L. E. (2022). The history and applications of the Veterans 
RAND 12-Item Health Survey (VR-12). Journal of Ambulatory 
Care Management, 45(3), 161–170. https://​doi.​org/​10.​1097/​JAC.​
00000​00000​000420

	24.	 Hays, R. D., Marshall, G. N., Wang, E. Y. I., & Sherbourne, C. 
D. (1994). Four-year cross-lagged associations between physical 
and mental health in the Medical Outcomes Study. Journal of 
Consulting and Clinical Psychology, 62, 441–449. https://​doi.​org/​
10.​1037//​0022-​006x.​62.3.​441

	25.	 Dexter, P. R., Stump, T. E., Tierney, W. M., & Wolinsky, F. D. 
(1996). The psychometric properties of the SF-36 health survey 
among older adults in a clinical setting. Journal of Clinical Ger-
opsychology, 2(3), 225–237.

	26.	 Hays, R. D., Prince-Embury, S., & Chen, H. (1998). RAND-36 
health status inventory. The Psychological Corporation.

	27.	 Turcotte, J. J., Baxter, S., Pipkin, K., & Patton, C. M. (2023). 
Are we considering the whole patient? The impact of physical 
and mental health on the outcomes of spine care. Spine, 48(10), 
720–727. https://​doi.​org/​10.​1097/​BRS.​00000​00000​004611

	28.	 Hays, R. D., Farivar, S. S., & Liu, H. (2005). Approaches and 
recommendations for estimating minimally important differences 
for health-related quality of life measures. COPD: Journal of 
Chronic Obstructive Pulmonary Disease, 2, 63–67. https://​doi.​
org/​10.​1081/​copd-​20005​0663

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/jep.13321
https://doi.org/10.1097/00004479-200107000-00011
https://doi.org/10.1097/00004479-200107000-00011
https://doi.org/10.1016/j.jval.2019.02.004
https://doi.org/10.1016/j.jval.2019.02.004
https://doi.org/10.1007/s11136-018-1842-3
https://doi.org/10.1007/s11136-018-1842-3
https://doi.org/10.1093/pm/pnac009
https://doi.org/10.1093/pm/pnac009
https://doi.org/10.1001/jama.1995.03520250075037
https://doi.org/10.1001/jama.1995.03520250075037
https://doi.org/10.1007/s11136-009-9496-9
https://doi.org/10.1161/STROKEAHA.117.018766
https://doi.org/10.1161/STROKEAHA.117.018766
https://doi.org/10.1007/s11606-015-3453-9
https://doi.org/10.1007/s11606-015-3453-9
https://doi.org/10.1177/08850666221092687
https://doi.org/10.1177/08850666221092687
https://doi.org/10.2196/46421
https://doi.org/10.2196/46421
https://doi.org/10.1136/annrheumdis-2013-204053
https://doi.org/10.1136/annrheumdis-2013-204053
https://doi.org/10.1016/j.jad.2020.01.101
https://doi.org/10.1016/j.jad.2020.01.101
https://doi.org/10.1037/h0046016
https://doi.org/10.3758/BF03202573
https://doi.org/10.3758/BF03202573
https://doi.org/10.2307/2529336
https://doi.org/10.2307/2529336
https://doi.org/10.1007/s11136-018-1871-y
https://doi.org/10.1186/1477-7525-5-54
https://doi.org/10.1097/JAC.0000000000000420
https://doi.org/10.1097/JAC.0000000000000420
https://doi.org/10.1037//0022-006x.62.3.441
https://doi.org/10.1037//0022-006x.62.3.441
https://doi.org/10.1097/BRS.0000000000004611
https://doi.org/10.1081/copd-200050663
https://doi.org/10.1081/copd-200050663

	Comparison of patient-reported outcomes measurement information system (PROMIS®)-29 and PROMIS global physical and mental health scores
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Plain English summary 
	Introduction
	Methods
	Samples
	MTurk
	KP

	Measures
	Human subjects protection
	Analysis plan

	Results
	Sample characteristics
	MTurk
	KP

	Test–retest reliability for the PROMIS physical and mental health scores in MTurk
	PROMIS physical and mental health means by condition and overall sample
	MTurk
	KP

	Correlations among PROMIS-29 and global physical and mental health scores
	MTurk
	KP

	Change from baseline to 3-months later in MTurk
	Correlations with retrospective ratings of change in MTurk
	Multivariate associations with physical and mental health 3-months post-baseline in MTurk

	Discussion
	Acknowledgements 
	References




