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In an attempt to document a broader spectrum of the benefits of their
pharmaceutical products, drug companies increasingly seek to include
productivity claims in their promotional campaigns. We describe the
existing regulatory framework of the Food and Drug Administration
(FDA) for considering productivity claims, distinguishing between the
traditional “substantial evidence” standard and the “competent and
reliable scientific evidence” standard. But the notion of competent and
reliable scientific evidence may itself be problematic, even when it is the
appropriate regulatory standard, because there exists no consistent
measurement approach across diseases, workplaces, jobs, and worker
capabilities that is widely accepted in this emerging area of health
outcomes research. We examine the various measurement approaches
that have been used to quantify the impact of illness and its treatment
on workplace productivity, and we describe some of the shortcomings
associated with each alternative. This discussion highlights the possible
difficulties faced by the FDA in reviewing productivity-based promo-
tional claims. Finally, we suggest possible strategies for furthering this
field of investigation. (] Occup Environ Med. 2001;43:56-63)
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n an attempt to document a broader
spectrum of the benefits of their
pharmaceutical products, drug com-
panies increasingly seek to include
productivity claims in their promo-
tional campaigns. Some investigators
have developed evidence of the im-
pact of treatment on work perfor-
mance, such as how much an em-
ployer can save in reduced
absenteeism after the use of one
product compared with another (eg,
“Drug X will get your employees
back to work faster compared with
drug Y"). Others have aimed their
productivity claims directly at em-
ployees, who are now being seen as
advocates for their own health (eg,
“In my company, | can’t afford a
week away from work” or “Less
drowsiness will mean | can be more
productive”).

Given these initiatives, the Food
and Drug Administration (FDA) in-
creasingly must regulate productivity
claims for use in labeling and adver-
tising materials, even though the sci-
entific standards for such claims are
still evolving. The objective of the
FDA is to ensure that the promo-
tional materials on safety and effi-
cacy that are transmitted from man-
ufacturers to prescribers, payers, and
patients are neither false nor mis-
leading. Even if the intended claim
ppears to be based on empirical
evidence (eg, from clinical trials or
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scr)]undness of the underlying method-
C?Iogies and the generalizability of
the results must be considered.
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In this article, we describe the dence exists to support a particular nomicexperts. Under certain circum-
FDA’s existing regulatory frame- claim of a drug’s clinical effective- stances, this standard allows
work for considering productivity ness, generally in at least two well- evidence to be based on outcomes
claims, distinguishing between the controlled clinical trials, although studies that mirror real-world re-
traditional “substantial evidence” there are circumstances in which a source utilization patterns more
standard and the more recent “com- single study will provide adequate clearly than is usually the case in
petent and reliable scientific evi- support and in some cases multi clinical trial settings. Under the Food
dence” standard. Which of these reg- center trials have been accept¢see and Drug Modernization Act of
ulatory requirements is operative for also pages 12 to 15 of Ref. 2). In fact, 1997, for economic information to be
any specific productivity claim de- Section 115 of the Food, and Drug eligible for this evidence standard
pends on the intended use of the Modernization Act of 1997 amended when disseminated, even to audi-
information generated (eg, for clini- Section 505(d) (21 USC 355(d)) by ences with the skills necessary to
cal effectiveness claims versus eco-adding that: “If the Secretary deter- interpret it properly (eg, formulary
nomic support) and the target audi- mines, based on relevant science,committees), the information must
ence (eg, formulary committee or that data from one adequate andbe directly related to the approved
consumers in general). But the no- well-controlled clinical investigation indication(s) for the product. For ex-
tion of competent and reliable scien- and confirmatory evidence (obtained ample, the FDA would object to a
tific evidence may itself be problem- prior to or after such investigation) claim that a drug approved to lower
atic, even when it is the appropriate are sufficient to establish effective- lipids is cost-effective when used to
regulatory standard, because thereness, the Secretary may considerprevent cardiovascular events unless
exists no consistent, widely accepted such data and evidence to constitutethe drug is also approved for the
measurement approach across dissubstantial evidence.” In brief, evi- prevention of cardiovascular events.
eases, workplaces, jobs, and workerdence relied on to support a claim of For a discussion of the complex
capabilities in this emerging area of clinical benefit in terms of safety or questions raised by Section 114, see
health outcomes research. Given effectiveness must meet the require- Neumann et at.
these uncertainties, we examine thements for adequate and well-con-
various measurement approaches fortrolled studies (ie, in 21 CFR Aplication of Evidentiary
quantifying the impact of iliness and 314.126). Furthermore, promotional Standards to Workplace
its treatment on workplace produc- materials may not be “false, lacking o .
tivity, and we describe some of the in fair balance, or otherwise mislead- Productivity Claims
shortcomings associated with eaching” (ie, as defined in 21CFR The distinction between a clinical
alternative. The discussion highlights 202.1(3), (6), and (7)). This means and an economic claim is not always
some of the possible difficulties thatthe evidentiary requirement for a clear, and there can be uncertainty as
faced by the FDA when reviewing claim in prescription drug advertis- to which standard of evidence ap-
productivity-based promotional ing is the same as for a claim in plies in a specific case. In practice,

claims. Finally, we suggest possible approved labeling. the categorization of an intended
strategies for furthering this field of  In response to concerns regarding claim as clinical or economic may
investigation. the economic and quality-of-life im- also be determined in part by the

pact of medications and the increas-intended audience. For example, if
Regulation of Clinical and ing desire of manufacturers to the promotional materials imply that
Health Economic Claims in present data regarding such effects,the drug has the clinical benefit of

the Food and Drug Modernization improving task speed among arthritis
Act of 1997 offered specific guid- patients, the clinical benefit standard
ance explicitly regarding the use of of substantial evidence would be ap-
‘g : . health care economic information in propriate, in light of the fact that all
Two Existing Evidentiary promotional claims (ie, Section of the concerns for scientific validity
Standards 114)32 It stated that economic infor (found in Section 314.126) would
The 1962 Drug Amendments to mation would not be considered false apply. In contrast, if the cost of work
the Federal Food, Drug, and Cos- or misleading if it is based onom-  cutback among these individuals is
metic Act include a provision requir- petent and reliable scientific evi- presented as one component of a
ing manufacturers of drug products dence(as opposed tsubstantial ev- comprehensive resource utilization
to establish a drug’s effectiveness by idencg. This implies that economic estimate, the competent and reliable
presenting substantial evidencé evidence submitted as a basis for ascientific evidence standard could
The law requires well-controlled in- promotional claim must meet the apply.
vestigations by scientific experts to condition that it is based on stan-  Attention to the specific use of the
determine whether substantial evi- dards that are widely used lgco- information developed for a promo-

Prescription Drug Labeling
and Advertising
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tional claim applies in numerous information that is intended to sup- factor involves the Americans for
other contexts as well. For example, port a clinical promotional claim Disability Act requirement that an
an employee benefits manager at acompared with information support- employee’s health profile not be im-
large company may be interested ining an economic promotional claim. properly used for performance as-
the potential impact of a disease (eg, Therefore, it is useful to review these sessment. Finally, productivity as a
the common cold) on sporadic ab- widely used techniques and to de- health outcome can be denominated
senteeism, the ability to operate scribe some of the limitations asso- in terms of dollars.

heavy equipment, or concentration ciated with each of them. The effect of illness on productiv-
while on the job. In response, man- At the outset, it is important to ity is just one part of a more intricate
ufacturers might develop productiv- recognize that a number of different set of influences, as shown in Fig. 1.
ity outcomes information for dissem- population subgroups are adverselyIn this depiction, treatment affects
ination to this audience as follows: affected by illness in ways that can illness symptoms, which affect work
“Typical US citizens lose an average influence their productive capacity, capabilities, which affect work per-
of 4 school days or workdays annu- including employees, homemakers, formance or productivity, which af-
ally because of the common cold, retirees, students, and caregivers offect long-term labor market out-
which results in $10 billion worth of those directly affected by illness. Al- comes (ie, A~ B => C=> D = E).
lost wages annually.” though each subgroup is a stake-Within this framework, different

Although this kind of descriptive holder in this discussion, there are a strands of health outcomes literature
cost-of-illness information may be number of reasons why the literature have focused on different pieces of
acceptable on its own, any sugges-has focused particular attention on these relationships. For example, if a
tion that a particular manufacturer's worker productivity. First, in their cost-of-illness study includes an in-
treatment can reverse any of theserole as payers, employers have direct cost component, it would con-
productivity decrements would result moved to the center of many health sider the effect of B on D. In con-
in a clinical benefit claim requiring care benefit decisions, with the pro- trast, cost-effectiveness analyses
supportive evidence. In addition, the ductivity of their workforces occupy- often emphasize the relationship be-
substantial evidence standard re-ing growing attention. Second, em- tween A and D. From a public policy
quires that clinical claims of benefit ployees are beginning to understand perspective, attention to longer-term
be based on outcomes that are bothhow treatment decisions affect not labor-market outcomes can under-
statistically significant and clinically only their survival and quality of life, score the need to sometimes examine
meaningful. but also their on-the-job productivity the entire chain of influence.

Even if the intended use of promo- and long-term labor market out- The large and growing medical,
tional data is economic support, and comes. These outcomes can includeeconomics, managed care, and man-
the intended audience is skilled in their job status (eg, full-time, part- agerial literature that has developed
interpreting economic information, it time, unemployed, or out of the labor around these themes often focuses on
may still be difficult to present com- market) and their position and com- measuring the productivity conse-
petent and reliable scientific evi- pensation in a particular organiza- quences of a specific illness or par-
dence in support of a desired produc- tion, given their specific training and ticular type of treatment, often in one
tivity claim. This is because the experience. This growing realization carefully chosen work setting. In
productivity measurement literature recognizes that because employeemost instances, the underlying model
has not yet advanced to the point at promotional paths and salary trajec- used to calibrate a productivity
which all of the important measure- tories are affected by individual change from month O to month 1
ment issues are fully resolved. Con- health status, treatment decisions cantakes the following formA [(W +
cerns may arise about the quality of have profound economic conse- (X X Y)) X Z], where W= number
the scientific evidence relied on for quences on workers. Third, as the of days missed from work due to
some intended productivity-based effectiveness of available health in- illness in the past month, X num-
promotional claims. terventions improves, illnesses will ber of work cutback days in the past

less likely result in a worker’'s com- month due to illness, Y= 1 —
- ; plete withdrawal from the labor mar- average productivity on work cut-
Productivity Models Used in ket. Instead, an increasing number of back days in the past month, and=Z
Health Outcomes Research workers will be faced with the diffi- average compensation per day in

The ability to apply the competent culty of managing their chronic ill- dollars.
and reliable scientific evidence stan- nesses while still employed. Indeed, This approach is equivalent to
dard would still be limited by the for many individuals with chronic measuring the value of time saved at
state-of-the-art measurement tech-illnesses, eligibility for health insur- work following the onset of illness or
niques, even if the distinction were ance can be one important motiva- intervention, and it can be used for
always clear between productivity tion for employment. An additional comparison within groups of pa-
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Fig. 1. Influence diagram.

tients, diseases, or workplaces. Twodays missed from work and work reasons other than illness or treat-
different research strategies have cutback days when a self-report ap- ment. For example, companies often
been used to gather data on each ofproach is used. In addition to the track long periods of consecutive
the parameters measured in the tra-usual recall issues associated withdays missed (ie, disability days) by
ditional workplace productivity self-reporting, the ability to make their employees far more carefully
model of the impact of illness. The causal inferences about the role of compared with their workers’ spo-
first strategy relies on self-report in- health status as a determinant of radic sick leave. In addition, in many
struments; the second uses archivalthese workplace outcomes may becompanies, there are norms sur-
records that quantify employee per- questionable. rounding the use of sporadic sick
formance. In each case, measure- Archival Data Assessmeri sec- leave for personal days to be taken as
ment concerns arise, as described inond research strategy focuses onextravacation days. Furthermore, the
detail below. those employers with access to ad- classification and duration of chronic
, ministrative databases that describeabsenteeism, in the form of disability
Days Missed From W‘(‘)rk”and patterns of missed work and work Or workers’ compensation, often is
Work Cutback Days (“W” and cutback for targeted groups of indi- set administratively according to
X" viduals. This alternative strategy is company or state policies rather than
Self-report InstrumentsSelf-  not based on recollections and per_only on thg basis of the clinical status
report measures usually are compiledceptions but rather on archival data. of the patient.
from responses to questions such as/A number of analyses provide exam- -
“How mgny days ir? the past month ples regarding the effects of illness Employee PI’OdHCEIVlty on Work
did you miss from work due to phys- on productivity®® Because of the Cutback Days (*Y”)
ical or emotional problems?” This difficulty of controlling for all possi- Self-report ApproachAsking peo-
research approach can be imple-ble influences on productivity, no ple to estimate numerically their pro-
mented broadly in many different study using this methodology has ductivity on work cutback days often
subpopulations and for a variety of been done to date that allows treat- relies on a simplified visual analog
disease states, as illustrated in sev-ment-specific effects to be high- scale. Respondents can be asked how
eral epidemiological studies and lighted in a drug manufacturer’s pro- much work they accomplish on their
clinical trials>~* motional claims. job with reference to a scale ranging
Methodological concerns often A variety of factors may underlie a from “nothing” (ie, corresponding to
arise with respect to assessments ofvariation in employee work loss for a value of zero on the scale) to “the
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most possible” relative to a specified  Archival Data Assessment (or ing accuracy. Interdependencies
reference point. The reference point “Counting Widgets”).As an alterna- among employees raise further con-
can vary from one study to another tive to self-report data, a growing cerns the analysis contains underly-
and can include any of the following number of productivity-based inves- ing assumptions that each individu-
examples: tigations rely on archival data gath- al’'s on-the-job productivity is
) ) ered at the employee level. In occu- determined in isolation. In fact, some
* your own most productive period pations in which the number of “teammates” may step up their con-
* your usual level of productivity  widgets produced can be enumeratedtribution in the short run to offset an
* your peer group’s usual level of on 3 daily basis (eg, amount of data illness-related productivity decline
pdeUCthltY_ ] entered into a computer, number of by a coworker, whereas others may
* Your supervisor's expectations.  packages delivered), measures of on-suffer a productivity decline with
These approaches have been usedhe-job performance can be estab-sufficiently widespread disease
in epidemiological studies and in lished that overcome some of the within a work group. Furthermore,
clinical trials in such therapeutic Problems associated with reliance onthere may be medical interdepen-
areas as depressitthand migraine Subjective instruments. These mea-dence of employees that affects the
headache! sures might be linked across admin- objective measurement of productiv-
A variety of measurement issues i;trqtive claims systems, so that uti- ity (eg, influenza patients may be
are associated with this approach tolization patterns can be assessed byencouraged to stay away from work
quantifying at-work productivity C€0ombining information from various because of contagion concerns).
loss. First, because employee-spe-type'_S of records rggardlngapatlent’s Anqther dlsadvant'age of these
cific contributions to productivity medlcal, prescription drug, absentee- counting approaches is that, in many
may not be linear, the use of a linear IS™> gnd work performance. cases, the Workers' kr)ow f[hat their
scale can be inappropriate (eg, when Thls approach has a number of piece-rate productivity is being mon-
a “winner take all” effect is promi- desirable featurgs. The measures aratored. For example, qukers may
nent). For example, if a critical de- employee-specific, 'comprehenswe, stay Iqte and vyork on theflr'own time
livery arrives at its destination even a}nd frequently available o'ver'long to achieve thelrwell-pupllmzed sales
: . - time periods, thereby allowing iden- quota. In such an environment, be-
slightly past an important deadline, . ~° I L
the bidder could lose the new busi- tification Qf the effect of periodic cause the'mlnlmum amount of output
ness prospect. Even though the Iosschanges in hgalth status on work- re'allzed' is o.rganllzatlo'nally detgr-
to a company may be substantial place product|V|ty.' Thgy may also mined, job dissatisfaction and job
from an individual worker's perspec-' incorporate a quality dimension (eg, turnover may be the true adverse
. o error rate, defect rate). outcomes of illness.
tive, produc_t|V|ty' may have be'en Because of the challenges associ-
only slightly impaired on that partic- ated with obtaining piece-rate data Compensation (*Z")
ular day. . for this type of analysis, only a lim- The traditional approach to quan-
A second measurement ISSUE CON-jtaq number of studies have been tifying productivity costs involves
cerns the fact that, in the majority of , \ished that use archival data to multiplying the quantity of work-loss
work settings, each employee may measyre productivity while at days (ie, the sum of total-day plus
not be a stand-alone resource. Where oy 12 other research has used ar- partial-day equivalents) by the em-
team production exists, one WOTker's chiva| data to investigate the impact ployee’s wage rate in the case of
on-the-job impairment can spill over s jliness on work loss due to disabil- sporadic sick time, or when relevant,
to affect the ability of the entire team ity and sporadic absenteeisth* by disability payments, which are
to function properly. Third, asis the “As with self-report methods, a typically less than wages. If actual
case with all self-report instruments, nymber of measurement issues arewage data are unavailable, it may be
individuals may not be able to assessassociated with assessing at-work possible to approximate this infor-
their at-work productivity reliably, productivity by using archival data. mation by using disability payment
and they may have recall bias acrossQne of the most important is thatitis rates or employer job classification
different jobs and workplace envi- very difficult to identify occupations averages.
ronments. Fourth, the symptoms of in which on-the-job performance is  However, productivity might not
iliness for a variety of health disor- routinely measured in a way that be realistically measured by salary
ders may affect self-report answers incorporates the desirable featuresfor a variety of reasons. For example,
in different ways. For example, de- associated with piece-rate output. In as noted above, the output of each
pressed patients may overstate theiraddition, the accuracy of the re- worker could have spillover effects
self-assessed impairment at the be-corded data may be questionable inon the performance of others nearby.
ginning of a clinical trial, whereas some cases, even though its archivalln addition, in the case of a long-term
alcoholics may understate it. nature seems to offer comfort regard- absence, the use of an employee’s
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wage rate—or per diem disability analysis. Because the perspectiveclaims made by drug companies
reimbursement rate, which often is also represents the consumer of thesevere not false or misleading, which
lower—can substantially understate data, those involved in the research would provide a more level playing
the true disruption cost to the em- must ensure that the data they collectfield across therapies. In this sce-
ployer associated with absence from and interpret have the requisite de- nario, it would be the responsibility
work. In fact, if the chronically ab- monstrable external and internal va- of the manufacturers to prove that
sent worker must be replaced, addi- lidity and that the results are mean- their drug had a positive effect on

tional costs will be incurred for re- ingful to the audience. productivity, or in some cases, that a
cruiting and training a new Although productivity is often as- more favorable side-effect profile
employee'® sessed by using self-report measureshad a substantive workplace benefit.
archival data of worker contributions Although studies often take the per-
A Gold Standard for over time may supplement employee spective of a payer or an employer,
Productivity Measurement: self-report information and can be the use of a standardized instrument
Validating a Self-Report used as the metric to validate the would better assure stakeholders that

Instrument Using Archival self-rep_ort data. Thus, workplace the colleqted data provided a com-
Productivity Data productivity qffers the opportunity - mon metric that would alloyv reason-
rodu y for systematic measurement in a able comparison across diseases and
There may be a trade-off between fairly controlled environment. Ide- interventions.
(1) the ability to measure productiv- ally, the accuracy and validity of
ity effects precisely among a specific self-report data can be assessed inyhat Would Be the
set of employees in a particular work the face of consistent and repeatedcom ts of a Gold
setting, and (2) the generalizeability input or output measurements in the ponents ot a 4o
of the results to other work settings, workplace. Standard?
with employees in other kinds of Two main circumstances dictate A gold standard must be anchored
jobs, and for other illnesses. These the use of self-report data in produc- to some external measure of similar
measurement issues raise additionaltivity measurement: elements. Ideally, the standard would
concerns from an FDA perspective produce a response that corresponds
about the ability to marshal appropri- e : to some workplace measurement that
ate evidence to support promotional Sv%rgﬁlﬁ)é gggéﬁéi?sli tc?[hoebrt?r:r;n that is meaningful, in that changes in one
claims. Of course, as continued obtained directly from the sub- &€ reflective of changes in the other
progress is made in the health out- ject'® (eg, pain intensity) at a quantifiable level of precision
comes literature to resolve these ’ ' that is acceptable. Although there are
measurement issues, the FDA willbe  However, the development of a gglf.report instruments that have
able to base its consideration of pro- gold-standard self-report measure- pean “yalidated” in the absence of
motional claims on improved stan- ment, which would be validated by eyiernal objective data, it is possible
dards of scientific evidence. One and directly related to objective pro- i, the case of productivity measure-
helpful advance would be the devel- ductivity measures, may allow Us ment to assess whether a direct rela-
opment of a gold standard for pro- (eventually) to efficiently address onship exists between a self-report
ductivity measurement, mirroring the Productivity issues purely on the ba- jnstrument and actual measures of

* when other data exist but are too

work that has been done to measuresis of self-report. worker performance. Although it

aspects of health-related quality of . may seem relatively easy to admin-
!ife at the disea_sg-speciﬁc level with Who Wo.uld?Use This ister a questionnaire to a group of
increasing precision. Information’ employees, there are many practical

. Faced with choices regarding al- issues involving both the execution
Development of a Productivity ternative interventions, corporate and interpretation of the results.
Instrument Gold Standard health managers, employees, health There may be considerable skepti-
A gold-standard instrument in the care organizations/payers, and insur-cism about the accuracy and preci-
area of productivity research could ers must make intervention deci- sion of self-reported information,
serve the needs of a broad base ofsions. If a gold-standard measure of perhaps stemming from difficulties
constituencies, each with a different productivity were developed and val- in articulating the concepts to be
perspective and application of the idated, the individuals responsible measured and in generalizing the
results. Establishing the perspective for making critical choices could findings. The long list of biases that
from which this information is inter- more easily compare alternatives. must be appreciated in the develop-
preted (ie, the employer, the payer, For example, with regard to drug ment and interpretation of self-report
or, in some countries, society as atherapy, the FDA would be better instruments is well beyond the scope
whole) provides the context of the able to ensure that productivity of this articlel” We hope that an
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swers to questionnaires are truthful, the Harvard Workplace Productivity represent a valuable advancement in
but it is human nature for respon- Study?? This extensive pilot study of this area.

dents to want to appear fully produc- more than 6000 employees in several
tive, and this may distort responses. companies and job classes incorpo-

This bias alone demands calibration rates numerous available methodolo- References

against more objective criteria.
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the job or at school, they are called dard that FDA will use to determine

simulations (eg, typing tests given by whether the data support the claims ;3

temporary agencies to screen appli-will depend on the context and the
cants); otherwise, they are consid- use of the productivity-related out-
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