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Abstract

Purpose—Self-report items in quality of life (QoL) scales commonly use vague quantifiers like
“sometimes” or “often” to measure the frequency of health-related experiences. This study
examined whether the meaning of such vaguely quantified response options differs depending on
people’s medical status and age, which may undermine the validity of QoL group comparisons.

Methods—Respondents (/7= 600) rated the frequency of positive and negative QoL experiences
using vague quantifiers (never, rarely, sometimes, often, always) and provided open-ended
numeric frequency counts for the same items. Negative binomial regression analyses examined
whether the numeric frequencies associated with each vague quantifier differed between medical
status (no vs. one or more medical conditions) and age (18-40 years vs. 60+ years) groups.

Results—Compared to respondents without a chronic condition, those with a medical condition
assigned a higher numeric frequency to the same vague quantifiers for negative QoL experiences;
this effect was not evident for positive QoL experiences. Older respondents’ numeric frequencies
were more extreme (i.e., lower at the low end and somewhat higher at the high end of the response
range) than those of younger respondents. After adjusting for these effects, differences in QoL
became somewhat more pronounced between medical status groups, but not between age groups.

Conclusions—The results suggest that people with different medical backgrounds and age do
not interpret vague frequency quantifiers on a QoL scale in the same way. Open-ended numeric
frequency reports may be useful to detect and potentially correct for differences in the meaning of
vague quantifiers.
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Response scales in quality of life (QoL) instruments commonly use vague quantifiers (e.g.,
never, rarely, sometimes, often) to measure health-related experiences. Vague quantifier
scales are attractive because they provide an efficient means to communicate the response
range in self-report measures and are applicable to a wide variety of experiences and
behaviors [1,2]. However, their use has also been considered problematic in that vague
quantifiers may have different meanings for different individuals [2]. Volkmann's [3] "rubber
band" model suggests that people identify the meaning of rating scale labels relative to the
breadth of the stimulus range that comes to mind. As the perceived stimulus range expands
or retracts, the meaning of response labels is stretched or compressed accordingly. For
example, a “very tall” mouse does not imply the same height as a “very tall” elephant, and
going to the gym “a lot” may not denote the same frequency for an athlete than it does for a
non-athlete. Hakel [4] states this simply by saying: “one man’s ‘rarely’ is another man’s
‘hardly ever’” (p.533).

The purpose of this study was to investigate whether the meaning of vaguely quantified
response options differs depending on people’s medical status and age, and whether this
biases group comparisons in QoL research. How people’s QoL changes in response to
chronic illness and with increasing age is of substantial interest for research and policy.
Accumulating evidence suggests that people often adapt positively to chronic disease and
report better QoL than might be expected based on their health conditions [5-7]. Similarly,
older people tend to report better wellbeing than younger people despite age-related declines
in physiological functioning and physical health [8,9]. However, there is also reason to
believe that as people age or live with a chronic illness, they may adjust their internal
standards for evaluating their QoL [10-14], a phenomenon that response shift theory has
termed scale recalibration [13,14]. Scale recalibration may occur as a result of experience
with health problems [12,13], changes in salient social comparison groups [15,16], or shifts
in aspirations and expectations over time and with increasing age [17,18]. Even though scale
recalibration processes can reflect adaptive responses to chronic illness or older age, they
may threaten the validity of group differences if participants use different “measuring sticks
and their ratings are not based on a common metric. For example, if patients respond to QoL
questions by comparing themselves to other patients, whereas healthy people compare
themselves to other healthy people, this may diminish differences in average QoL scores
between these groups [10,16]. Similarly, a study by Ubel et al. [19] found that when people
of different ages are asked to rate their health, they implicitly adjust the scale endpoint
“perfect health” in accordance with their expectations of “perfect health for their own age”.
If response scale labels are ambiguous and vaguely quantified, such scale recalibration
effects may be more likely to occur because the response options leave the respondents more
room for different interpretations based on their own internal standards [13,19].

Our research strategy to investigate respondents’ interpretation of vague quantifiers is to
level their ratings against a metric that does not have a relativistic meaning because its units
are presumably interpreted by all individuals in the same way [20,21]. While such invariant
metrics are not readily available for many aspects of QoL measurement [10], the frequency
of QoL experiences can be (within limits) assessed in non-relativistic units by asking
participants to count the number of times these experiences occurred within a given time
period [1,22—24]. Thus, the present study compared respondents’ frequency ratings using a
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vaguely quantified response scale (as would be the case in “normal” use of the items) with
their open-ended numeric frequency counts for the same QoL experiences. This is not to say
that retrospective frequency counts accurately capture people’s QoL experiences. A
judgment such as “last week, | felt this symptom five times” may be distorted by memory
biases [25] and by different strategies people use to identify symptom occurrences. However,
we assume that numeric frequency counts can be used as a reference point to examine how
groups differ in the subjective definition of vaguely quantified response options, because
frequency counts are not likely to be impacted by internal standards people apply when they
label a frequency as “rarely” or “often” [2].

Conceptually, shifts in the use of vague quantifiers by ill and older people should occur
regardless of an item’s valence. However, questions that are worded positively (e.g., How
often did you sleep well last week?) and negatively (e.g., How often did you sleep poorly
last week?) are scored in opposite directions in QoL measures. Accordingly, it might be
hypothesized that the effect of scale recalibration should also be operating in opposite
directions. For example, respondents who have experienced years of problematic sleep may
have adjusted their standards so that having “trouble sleeping ‘often’” denotes a higher
frequency, and having “a good night’s sleep ‘often’” denotes a lower frequency for them
than for healthy individuals. Alternatively, it might also be argued that scale recalibration
effects could operate in the same direction for positively and negatively worded questions.
For example, older adults may have a wider internal reference scale than younger adults for
what it means to have both positive and negative QoL experiences “often” because they have
had more opportunities to experience highly (or frequent) positive and negative states over
the life span. To better understand these different possibilities, we examined group (medical
status and age) differences in the numeric frequencies associated with vague quantifiers for
both negative and positive QoL items in this study.

The self-report questions (i.e., items) chosen for this study were drawn from the Patient-
Reported Outcomes Measurement Information System (PROMIS®). The development of
PROMIS items involved extensive qualitative item review [26,27], as well as rigorous
psychometric evaluation, including tests for differential item functioning across age and
illness subgroups [28,29]. Items are calibrated on a T-score metric (mean=50, SD=10)
relative to the general US population [28].

A subset of PROMIS items employing a 5-point frequency response format with vague
quantifiers: never, rarely, sometimes, often, always, were administered. All items asked
about the “last 7 days”. We selected 2 fatigue items with negative wording (How often did
you feel run down? How often did you have to push yourself to get things done because of
your fatigue?) and 2 with positive wording (How often did you have enough energy to
exercise strenuously? How often were you energetic?). Similarly, we selected 2 sleep
disturbance items with negative wording (/ had trouble sleeping, | had trouble staying
asleep) and 2 with positive wording (/ got enough sleep, It was easy for me to fall asleep).
Negative affect was assessed with 2 anger (/ felt angry; 1 felt like yelling at someone) and 2
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depression items (/ felt depressed; I felt lonely). Positive affect was assessed with 2 Neuro-
QOL items (/ felt cheerful; I felt hopeful)[30].

For each original item with the vague frequency response format, a parallel version of the
item was created to obtain numeric frequency counts. Each item was worded to begin with
“in the past 7 days, how many times...”; the content and wording of the original items was
otherwise left unchanged. Respondents were asked to enter a number in an open-ended
response format (*___times”), with possible responses ranging from 0 to 99.

To assess participants’ medical history, they were asked to report for each of 16 chronic
health conditions, “Has a doctor, nurse, or other health professional ever told you that you
had the following?” The list of conditions was taken from PROMIS wave 1 instrument
testing [31], and it included cardiac, neurological, psychiatric, pulmonary, and other
diagnoses (Table 1).1

Participants and procedure

Participants were 600 adults who were drawn from a U.S. national Internet panel of about
one million households, hosted by Survey Sampling International (SSI). The opt-in panel
consists of Internet users who volunteered to periodically participate in questionnaires for
minimal compensation. Invitations to complete the questions were sent to panelists in two
age groups (age 18-40 years and 60-93 years, N=300 in each group, stratified by gender)
until the targeted sample size was reached. Participants were sampled from younger and
older age groups rather than including the full adult age range in order to enhance the
variance of age as a predictor variable. Panelists were recruited without regard to health
conditions.

Participants completed the questions online and were presented one item at a time. PROMIS
items (using vague quantifiers) were administered first, followed by those with open-ended
numeric frequency response format; this order was chosen so that providing numeric
responses would not impact participants’ subsequent interpretation of the vague quantifiers.
Sociodemographic characteristics and medical conditions were assessed at the end of the
survey.

Analysis plan

Initial descriptive analyses examined the distributions (means, SDs, range) of the numeric
frequencies to ensure that they showed sufficient variation in each vague quantifier category
for meaningful group comparisons. For purposes of group comparisons by medical status,
participants were categorized into those who reported no chronic conditions versus those
who reported one or more of the 16 listed conditions. Age groups were defined as younger
(18-40 years) and older (60+ years).

Regression analyses were used to determine whether the groups differed in the numeric
frequencies associated with the vague quantifiers. To avoid inflation of type 1 error due to
multiple comparisons, we fitted two regression models, one for the 8 negatively keyed QoL

1pROMIS wave 1 testing included 24 health conditions; the 16 most prevalent were used here.
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items, and one for the 6 positive items, rather than testing each item individually. The
models were estimated with clustered robust standard errors in STATA version 13 to
accommodate the clustered data structure (multiple items nested in participants).

Negative binomial regression models were estimated because these are more appropriate for
modeling count outcome data (i.e., numeric frequency counts) than ordinary linear
regressions. We decided to use negative binomial models over Poisson regression models
because significant over-dispersion was evident in regressions predicting the numeric
frequencies for negative (likelihood ratio test of dispersion parameter alpha Xz(l): 886.5, p
<.001) and positive (Xz(l): 1062.7, p<.001) QoL items. Zero-inflated models were also
considered but not used because there was no evidence of excess zeros [32]. Deviance
goodness of fit tests for the final negative binomial models with all predictors were non-
significant for negative (x2(4750)= 4452.5, p >.90) and positive (x %(3560)= 3691.7, p =.06)
QoL items, indicating that the negative binomial models fit the data well [33].

Specifically, the form of the model equation was

log(Y)=intercept
+b12D12 +bI3D13+""+blnD1TL
005Dy +boy Doy +00, Doy +bes D
+b1202 (DIQDCQ)—'—bIQC(? (DIQDC3)+b1204 (DIZDC4)+b1205 (DIZDC5)+ e +b1nc5 (DIYLDCS)
+b1\12 (DRWJ)
+bA2 (DAZ)
+b1\’12(72 (DJU.“Z D(}.‘Z )+bk[2(73 (D]\/[Q D(13 )+bk[.“2(74 (D]U.? D(]4>+b1\’12(75 (DJU.“Z D(75 )7
+bA2C2 (DA2 DCZ )+bA203 (DA2 DC3 )+bA2C4 (DA2 DC4)+bA2CS (DA2 DC5 )7

where b5 are estimated regression coefficients for dummy-coded predictors D, subscript /
refers to the PROMIS self-report questions (items), subscript C refers to the categories of the
response scale within each item (vague quantifiers), subscript M refers to medical groups,
and subscript A refers to age groups.

The numeric frequency responses Y served as dependent variable2. Dummy codes for the
self-report items (Dp, — Dy, where n=8 for negative and /=6 for positive items), vague
quantifier response categories (D — Dgs), and their interaction (DpDey — DiDcs) were
entered first as categorical predictors to control for differences between items and ensure
that effects of group reflected differences from those that would be expected based on the
vague quantifier responses. The focal predictors entered next were the main effects of
medical and age groups (Dy2and D4p) and the group X vague quantifier interaction terms
(DppoDco — DpgoDes and DasDey — DasDes): a main effect indicates that the frequency
responses of the groups differ uniformly across the vague quantifier response categories, and
a group X vague quantifier interaction indicates that the group difference in frequency
responses depends upon the vague quantifier response category. Additional higher-order

2The model could also have been specified using the vague quantifiers as categorical dependent variable and the numeric frequencies
as continuous predictor variable. The selected model had the advantage that we could use the vague quantifier categories as dummy-
coded predictors, thereby not imposing any assumptions about the functional form (linear, quadratic, etc.) of the relationship between
numeric frequencies and vague quantifier categories.
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terms (i.e., the item X group 2-way interactions and item X vague quantifier X group 3-way
interactions) were also examined but found non-significant and are not reported. An alpha
level of .05 was used for all comparisons. Nagelkerke’s pseudo R? values [34] are reported
to quantify the degree to which each covariate improved the prediction of the numeric
frequency responses.

In addition to testing the statistical significance of the effects, we were also interested in the
magnitude of the potential impact that differences in the frequency counts underlying the
vague quantifiers could have for QoL group comparisons. To investigate this, we compared
the medical and age-groups on T-scores for each PROMIS QoL domain (fatigue, sleep
disturbance, positive affect, anger, depression) before and after adjustment for differences in
the numeric frequencies associated with vague quantifiers. Specifically, we saved the
residuals from negative binomial regressions predicting the numeric frequencies from vague
quantifier responses (i.e., we saved the deviations of the numeric frequencies from what
would be expected based on the vague quantifier response) for each item; these were used to
estimate propensity scores (using logistic regression analysis) for the imbalance in the
groups’ numeric frequencies for all items of a given QoL domain. T-scores for each QoL
domain were then compared between medical and age-groups before and after conditioning
on the propensity scores [35].

Finally, we examined whether computing QoL “scale scores” from the numeric frequency
reports would yield similar conclusions about medical and age group differences as
PROMIS (vague quantifier) scale scores. For this purpose, the numeric frequency scores
were log transformed and summated across the items of each QoL domain. The numeric
frequency and PROMIS scale scores for each domain were converted into z-scores to obtain
standardized differences (Cohen’s g) between medical and age groups for both types of
response formats. Whether the standardized effects differed between numeric frequency and
PROMIS scale scores was examined by testing the interaction term of medical or age group
(between-subjects) by type of response format (within-subjects) in 2x2 ANOVA models.

Participants had a mean age of 48.3 years (SD=21.8, range=18-93), with mean ages of 27.4
(8D=6.3) years in the younger and 69.2 (SD=6.2) years in the older age groups. Most
participants where White (79%) and non-Hispanic (86%). The rate of respondents with some
college education or more was 70%, exceeding the national rate of 57% reported by the U.S.
Census for these age groups [36]. About one fourth (26%) of the sample reported no medical
condition, and 74% reported one or more conditions (Table 1). The most common conditions
were hypertension (38%), arthritis (30%), anxiety (25%), depression (22%), migraines
(18%), asthma (16%), and sleep disorder (15%); prevalence rates were comparable to those
reported in the PROMIS wave 1 testing sample [31].

Descriptive characteristics of the numeric frequency responses for each item are shown in
Table 2. The distributions of responses were positively skewed, as is typical for frequency
counts [32]. The minimum frequency was zero for all items, and maximum frequencies
ranged between 20 and 99. Negative QoL experiences were generally less frequently
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reported than positive QoL experiences, with mean frequencies ranging from 2.2 to 3.3 for
negative and from 2.8 to 5.5 for positive items. Average frequency reports by vague
quantifier category are also shown in Table 2, and they showed the expected pattern of
higher numeric frequencies associated with higher vague quantifiers. Importantly, there was
pronounced variation (SDs ranging from 0.4 to 11.6, with a median SD of 2.1) around the
mean frequency response for each vague quantifier category, including variation in the
frequencies for “never” and “always”; thus, it was reasonable to examine evidence for
systematic group differences underlying this variation.

Does the numeric frequency associated with vague quantifiers differ by medical status?

Results of the negative binomial regressions are shown in Table 3. For negative QoL items,
after controlling for the effects of items, vague quantifiers, and their interaction (Rzpseudo: .
602) medical status was a highly significant (v <.001; ARZpseudO: .008) predictor of the
numeric frequencies; the medical status X vague quantifier interaction was marginally
significant (0 =.06; ARZpseudO: .002). As illustrated in Figure 1, people with a medical
condition assigned a Aigher numeric frequency to a given vague quantifier response category
than people without a medical condition for negative QoL experiences. This effect was
nonsignificant for the frequency associated with response category “never” (p=.29) and
became significant and increasingly more pronounced for vague quantifier categories
“rarely” (p=.01) “sometimes” (p <.01), “often” (p<.001), and “always” (p=.01). Compared
to people with no condition, those with a medical condition reported a 1.26 times greater
numeric frequency for “rarely”, 1.19 times greater numeric frequency for “sometimes”, a
1.32 times greater frequency for “often”, and a 1.39 times greater frequency associated with
“always” having negative QoL experiences.

For positively keyed QoL items, neither the main effect of medical status (p =.30) nor the
interaction with vague quantifiers (p=.41) were significant (Table 3 and Figure 1).

To determine whether these results were affected by demographic differences between the
medical status groups, we also estimated negative binomial regression models with gender,
education, race, ethnicity, and marital status included as covariates. Main effects of ethnicity
(Xz(l):5.13, p=.02) and marital status (Xz(l):9.59, p<.01) were significant for positive
QoL items (ns for negative items), with Hispanic and non-married participants associating
the vague quantifiers with higher frequencies compared to non-Hispanic and married
participants, respectively. Controlling for the demographic variables did not alter the results
for medical status groups. As a further robustness check, we re-ran the models with numeric
frequency data trimmed at the 90th percentile to rule out that the effects were driven by
potential outlier responses; the effects remained unchanged.

We also explored whether the results would generalize across medical conditions or whether
the effects were illness-specific. To do this, we estimated a separate regression model for the
7 most prevalent conditions (i.e., those with a prevalence rate >15%, see Table 1) comparing
those people who reported the medical condition versus those who did not. For negative
QoL items, the effect was evident across most of the conditions (see Figure 2); main effects
of condition were significant for anxiety (y?(1)=9.24, p<.01), depression (x?(1)=28.62, p<.
001), migraines (x2(1)= 3.88, p <.05), asthma (y?(1)=3.90, p<.05) and sleep disorder
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(Xz(l):6.47, p=.01), and nonsignificant for hypertension (Xz(l):1.14, p=.29) and arthritis
(X2(1):o.19, p =.66); the condition X vague quantifier interactions were not significant (s
>.05). For positive QoL items, condition-specific effects were nonsignificant.

Does the numeric frequency associated with vague quantifiers differ by age?

Age differences in the numeric frequency reports are also shown in Table 3. For negative
QoL items, the main effect of age was highly significant (v <.001, ARzpseudO: .009), as was
the age X vague quantifier interaction (p <.001, ARZpseudO: .014). For positive QoL items,
no main effect of age emerged (0 =.09), but the age X vague quantifier interaction was
highly significant (o <.001, ARZpeeydo= .012).

The nature of the age effects is shown in Figure 3. For negative QoL items, older people
indicated /ower numeric frequencies associated with response options “never” (p <.001) and
“rarely” (p <.001) than younger people; frequency responses associated with the remaining
vague quantifiers were comparable between the age-groups (s >.07). For positive QoL
items, older people indicated /owerfrequencies associated with “never” (p=.10) and
“rarely” (p <.001), and significantly Aigherfrequencies associated with the response option
“always” (p <.001), than younger people. Thus, the frequency responses associated with the
vague quantifiers followed a pattern that was more “stretched out” for older people
compared to younger people, especially for positive QoL items.

Quantifying the impact of group differences in the use of vague quantifiers

Table 4 shows the group differences in PROMIS T-scores for each of the QoL domains
before and after adjustment for numeric frequency responses. We start with the illness
groups. Before adjustment, participants with a medical condition scored between 2.61 and
2.98 T-scores (s <.001) higher on fatigue, sleep disturbance, and depression, 1.62 T-scores
(p=.01) lower on positive affect, and 0.15 T-scores higher on anger (p =.85) than
participants without a diagnosis. Adjustment for numeric frequency reports magnified the
differences between the medical status groups by varying degrees; the group difference
increased by 0.34 (fatigue), 0.02 (sleep disturbance), 0.93 (anger), 1.18 (depression), and
0.02 (positive affect) T-scores after conditioning on propensity scores. Turning now to the
age groups, participants in the older age group had more favorable QoL scores than younger
participants on all domains, in magnitudes ranging from 2.57 to 7.31 T-scores; adjustment
for numeric frequency responses did not noticeably affect the age-group differences.

When QoL scores for each domain were computed directly from the numeric frequency
reports, the resulting standardized medical and age group differences were similar in
magnitude to those obtained from PROMIS measures. For the comparison between medical
status groups, effect sizes ranged from = 0.02 (anger) to &= 0.37 (fatigue) for PROMIS
scores and from &= 0.06 (anger) to d= 0.44 (fatigue) for numeric frequency QoL scores,
with no significant differences in effect sizes between the reporting formats (o >.08 for all
QoL domains). For age comparisons, numeric frequencies yielded a significantly (0 <.01)
larger effect (d'= 0.59) than PROMIS scores (d'= 0.44) for depression (with older people
scoring lower than younger people); age effects did not differ between the reporting formats
for other QoL domains (ps >.07).
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Discussion

Repeated findings of favorable QoL among chronically ill and older populations have
spurred debates among researchers and there is a lingering concern that such results may be
a methodological artifact that is due to differences in the interpretation and “recalibration” of
the response scale. In this study, we examined the hypothesis that group differences in the
meaning of vaguely quantified response scales might obscure the impact of chronic illness
and age on self-reported QoL.

We start with the results for the medical groups, whose results were partially in line with this
hypothesis. Specifically, people with a medical condition assigned higher numeric frequency
values to the same vague quantifiers for negatively framed QoL experiences than those
without a condition, a finding that replicated across several medical diagnoses. This pattern
of results is consistent with the notion that having experienced a greater number (or severity)
of symptoms over time has shifted or recalibrated the use of vague quantifiers in people with
a medical history relative to those without a condition [13]. Of course, we cannot confirm
this explanation with the present data.

On the other hand, for positively framed QoL experiences, we found that respondents with
and without a diagnosis associated the vague quantifiers with similar frequencies. We do not
have an explanation for this finding. One possibility is that presumably opposite poles of a
content dimension — for example, fatigue (negative) and energy (positive) — do not behave
symmetrically with regard to scale recalibration, maybe because they differ in the cognitive
processes involved in mapping subjective information onto the response scale [2].

It is important to note, however, that negatively keyed items are especially common in QoL
measures, which tend to focus on patients’ symptoms and health impairments. A possible
implication of this finding is that including both positive and negative items in QoL
measures might mitigate the effect of differences in the interpretation of vague quantifiers
across medical groups. In fact, when QoL scores were adjusted for the differences in
frequency responses in the current study, the impact of the adjustment was negligible for
fatigue and sleep disturbance, which included both positive and negative QoL items,
whereas it was more pronounced for anger and depression scores, which included only
negative items.

While our results are in line with the idea that the use of vague quantify response scales
underestimate the negative impact of chronic illness on QoL, the magnitude of this effect
was very small for most QoL domains. Compared to unadjusted scores, adjustment for
differences in frequency responses increased the group level average differences by 0.9 T-
scores for anger, 1.2 T-scores for depression, and less for other QoL domains. These effects
on group level differences do not exceed thresholds of minimally important differences
established for PROMIS, which range from 2.5 to 6.0 T-scores [37].

Results for the comparison of age groups yielded a pattern suggesting that relative to
younger respondents, older respondents used vague quantifiers at the low end of the scale as
indicating lower numeric frequencies and those at the high end of the scale with somewhat
higher numeric frequencies (for positive items). We did not find that adjusting scores for
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differential use of vague quantifiers affected age differences in QoL, possibly because the
effects at the high and low ends of the scale canceled each other out. Consistent with prior
research, older respondents reported less fatigue [38], better subjective sleep quality [39],
less frequent anger and depression [8], and more positive affect [40], and adjustments for the
frequency responses did not change these results. Nevertheless, biases may occur in studies
examining age-effects in specific subpopulations, especially when comparing groups who
are either very high or very low on the spectrum of QoL experiences (that is, where
discrepancies in vague quantifier use would not be counterbalanced by others at the opposite
end of the scale).

This study has several limitations. The medical conditions in this study were based on self-
reports; while evidence suggests that people are reasonably accurate reporters of medical
diagnosis [41,42], it would have been ideal to obtain confirmation of the diagnoses from
clinicians or medical tests. An additional limitation is the cross-sectional study. Of interest,
though, is the possibility of using the current approach to examine shifts in the meaning of
vague quantifiers over time, with changing age or changing medical status. Furthermore, due
to the retrospective nature of the reports, both the vague quantifier ratings and numeric
frequency reports may have been affected by memory biases, and we cannot say that either
report provided an ecologically valid assessment of people’s actual QoL experiences [25]. A
potentially promising alternative is to ask people to reconstruct their experiences using the
Day Reconstruction Method [43] or event history calendar techniques [44], which provides
an assessment of numeric frequency counts while presumably improving recall accuracy
[1,43,45]. In addition, this study was limited to the examination of frequency response
scales. Notably, PROMIS measures often combine several different response formats in the
same instrument [27], and the present findings may not generalize to other types of response
scales that are commonly used in practice, such as intensity or severity ratings, agree/
disagree responses, amounts (e.g., few—a lot), or ratings of the difficulty of physical
activities. The use of only 2 to 4 items per QoL domain further limits definite conclusions
about the impact of vague quantifiers on PROMIS scale scores, and the results may not
generalize to other items from the larger PROMIS item banks [28]. Finally, while this study
found different effects for positive and negative items, future research should examine
additional distinctions (e.g. items tapping behaviors vs. physical or emotional symptoms) to
gain a more fine-grained understanding of the impact of vague quantifiers in QoL research.

Category rating scales with vaguely quantified response options are ubiquitous in QoL
research and practice, and it is timely to consider methods to reduce potential biases and
response ambiguities associated with vague quantifiers. Modern (item response theory) test
construction approaches have led to substantial improvements in QoL measures with
category rating scales such as those developed by PROMIS [28], including the development
of instruments that are calibrated based on item response functions, and the possibility to
detect and recalibrate specific items that show “differential item functioning” and are not
interpreted in the same way across different groups [46,47]. Additionally, techniques
involving anchoring vignettes [48,49], modulus based assessments [50], and joint evaluation
procedures [51], have been suggested to reduce incomparabilities in the use of response
scales. Pending further research on this topic, open-ended numeric frequency reports may
fruitfully expand the repertoire of diagnostic tools that are available to identify whether
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people use response options differently by elucidating individuals’ subjective meaning of
vague quantifiers. An important avenue for future research will be to compare the benefits of
these different approaches [see 47,52] and their ability to facilitate unbiased comparisons of
QoL between groups and individuals on the same metric.
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Figure 1.
Predicted numeric frequencies by response category for individuals with and without a

medical condition. Error bars represent 95% confidence intervals.
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Predicted numeric frequencies by response category for younger and older age groups. Error

bars represent 95% confidence intervals.
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Table 1

Demographic and medical characteristics of study participants (N = 600)

Characteristics N %
Education
Less than high school degree 26 4.4
High school graduate or GED 156  26.0
Some college, technical school, associate degree 208  34.7
College degree /advanced degree 210 35.0
Race
White 474 79.0
African American 43 7.2
Native American/Alaska Native 5 08
Native Hawaiian/Pacific Islander 3 05
Asian 29 48
Other/multiple 46 7.6
Ethnicity
Hispanic 86 14.3
Marital status
Never married 171 285
Married/living with partner 320 53.3
Separated /divorced 58 9.7
Widowed 51 85
Gender
Female 300 50.0
Age
Mean (SD) 48.3(21.8)
Range 18 -93
Number of chronic conditions
0 158 26.3
1 114  19.0
2 134 223
3 76 12.7
4 41 6.8
5 or more 77 128
Type of chronic condition
Hypertension 229 382
Acrthritis 181 30.2
Anxiety 152 253
Depression 130 217
Migraines 108 18.0
Asthma 94 157
Sleep disorder 91 15.2
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Characteristics N %
Diabetes 77 128
COPD, chronic bronchitis, emphysema 47 7.8
Angina 45 7.5
Cancer 36 6.0
Stroke, transient ischemic attack 25 4.2
Spinal cord injury 24 40
Coronary artery disease 22 3.7
Heart failure, congestive heart failure 22 3.7
Liver disease, hepatitis, cirrhosis 20 33
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