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OBJECTIVES: : : : _ GERD- . . - . .
_ Symptomatic GERD Cases were defined as follows: GERD Cases = GERD-SMQ NTG Impairs Sleep / NTG and Sleep Impairment Reduces NTG Affects Productivity both Indirectly and Directly
Many conditions exhibit strong diurnal variations and phenotypes which may >9 heartbur and/or acid regurgitation during the past 7 days; Nighttime GERD = Daytime PI‘OdUC’[iVi’[y - -
. N o GERD Case + Nighttime heartburn or acid regurgitation >2 nights during the past 7 Figure 1. Adjusted Outcomes by GERD Status
influence work productivity. These relationships have not been well understood. , A _
| | days; Daytime GERD = GERD Case + NOT nighttime GERD. Table 2. Three-stage Least Squares Regression Results
Gastroesophageal Reflux Disease (GERD) places a substantial burden on the _ -
) ) Sleep Impairment WPS (productivity loss)
working age population ANALYSIS: 50+ 2+ o
M Nighttime
O Qf .Th.e 18.7 million suspected GERD cases in the U.S., 75% are working-age Our conceptual framework modeled the impact of nighttime symptoms as causing Equation 1: Sleep Impairment Equation 2: Productivity Loss l 2
individuals Sleep Impairment (SI) which, in turn, influences daytime work productivity loss (PL). Std. Std. . I -
™ GERD is by far the most costly digestive disorder in the U.S. with an estimated $10 Thus, 2-equations — 1) Sl as a function of GERD status (and covariates) and 2) B Em P>@) p_Em P>(2) 00 O
inn in A qinan in indi 1 . . , . . Sleep Impairment 0.043 (0.022) 0.049 10
billion in direct and $15 billion in indirect costs per year WPAI as a function of SI (and covariates) — were simultaneously estimated using 3- Nighttime GERD 0394 (0050) <0001  NightimeGERD 0029 (0.012) 0012
™ These estimates, along with other recent research,? suggest that indirect costs due stage least squares (3SLS) regression. Results were compared to those of an GERD Severity GERD Severity = 051
to GERD-related work loss may exceed direct medical costs by a substantial margin'? alternative instrumental variables specification. Mild Ref Mild Ref
. 0 . . Mod 0164  (0.117) 0.162 Mod 0.007  (0.019)  0.731 ~90- Mild Moderate Severe 00 Mild Moderate Severe
= Among GERD patients, nocturnal symptoms are common (80% report nighttime Briefly, the model consists of 2 equations: Severe 0.289 (0.135)  0.035 Severe 0.089 (0.022) <0.001 AT DR
heartburn) and can lead to problems sleeping and with functioning the next day’ _ _ - b 0004 (0003  0.069 e 0001 (0000)  0.006
= No prior research has assessed the productivity impact of nighttime GERD (NTG) ! f;; d[:/’:cz B’éNTG *+ By, GERD Severty + B, patient characteristics + ., state of g”a'e S 0179 (0.061) 0003 g”a'e — 0.004  (0.010)  0.694 Note: All within-severity differences are significant at p<0.001.
4 . - - + ther Chronic Conditions  -0.325  (0.072)  <0.001 ther Chronic Conditons ~ 0.009  (0.012)  0.480
among full-time working adults fiving in the U.. 1 _ _ o Depression 0279  (0.081)  0.001 Depression 0043 (0.014)  0.002 Figure 1 further demonstrates the effect of GERD status on Sleep Impairment and
Aim: 2) PL =Py + 051+ B NTG + ,,GERD Severily + B, patient characteristics + o.,,Q0L+ e, Spousal 0048 (0065 0460  Spousa 0008 (0.010) 0425 Productivity Loss by presenting adjusted outcomes by Nighttime vs. Daytime
. . S : - - - Whit 0186 (0.106)  0.081 Whit 0009 (0.017) 0616 ity.
We develop a model to evaluate the relationship between sleep impairment and Equation 1 reflepts the influence of GERD status on Sleep Impairment. Equation 2 Anyl zonege S Anyl Zonege N () G GERD and by severty
work productivity loss due to nighttime symptoms using the example of accounts for Sl |nflugnpe on Produchwlty Loss — thus aIIowmg GERD status to State * N = For all severity levels, those with Nighttime GERD experienced greater Sleep
symptomatic daytime vs. nighttime gastro-esophageal reflux disease (GERD). affect PL through this indirect mechanism — as well as the direct effects of GERD SF-36: PCS 0.004  (0.001) <0.001 Impairment than those with Daytime GERD.
status on PL. Three-stage Least Squares (3SLS) was used to estimate the SF-36: MCS 0003 (0.001)  0.010 = Aany g , o , .
Py - y given severity, those with Nighttime GERD experienced greater Productivity
METHODS: structural system defined by equations 1 and 2: respondents’ state of residence onstart 4% 090 <o0T  Cowsan vaee 0O < L oss,
was used to identify equation 1. All analyses were conducted in STATA version 8. s A ans
An Internet-based survey (September, 2004) recruited individuals by email p < 0.0001 p < 0.0001 M
invitation. Included respondents completed the questionnaire and met key RESULTS:
inclusion criteria (a least 18 years of age, employed full-time, and living in U.S.) *Indiividual state coefficient estimates not reported; test for joint significance: Wald x?(49) = 72.8, = QOur analytic approach shows clearly that Nighttime GERD has a greater negative
and exclusion criteria (at least 1 nighttime shift during the past 7 days, sampling Table 1. Characteristics of Respondents with GERD (p=0.019) impact in Productivity than Daytime GERD
quotg filled [GERF) target, n = 1000; control target, n = 500]). The questionnaire NOTE: For both Slegp Impairment and Productivity Loss variables, higher values reflect higher = Qur framgwork also highlights the 2 separate effects of NTG on daytime
consisted of 4 primary components: m 13,231 (21.4%) of 65,001 invited to participate responded levels of impairment or l0ss. productivity:
1) The GERD Symptom and Medication Questionnaire (GERD-SMQ).* GERD- GERD Type * An indirect effect working through the mechanism of greater sleep impairment
SMQ is a valid and reliable GERD screening tool designed to assess frequency and Characteristic Daytime Nighttime p-value Sleep Impairment Results ©A d're.Ct.eﬁeCt lkely due to the impact Of"\.'TG on overal he?”h status
severity of heartburn and acid regurgitation during the past 12 months, and GERD N 525 475 “ These distinct effects suggest that to mitigate the negative effects of NTG
medication use during the past 6 months®; fﬂielemfa” ) jg: (14 jgg 1.9 823? = Nighttime GERD has a strong association with Sleep Impairment zggr%t;)smecsj on productivity the specific impact of NTG on sleep impairment must be
i i ; i ' Spousal, % 69.4 70.8 0.627 , Do , , , , .
2) Nighttime & daytime symptoms of GERD during the past 7 days. Uuestions e, % 00 008 047 = Jointly, the estimates on Moderate and Severe GERD are significant at the 10% = The impact of the distinct daytime vs. nighttime nature of many chronic conditions
were developed to assess the presence (yes/no scale), frequency (8-point scale Any College, % 50.9 53.2 0.032 level (p=0.092) is little understood. This framework should prove useful in evaluating similar
ranging from “0 nights/days” to “7 nights/days” with symptoms) and severity (10- GERD Severity, % chronic health conditions (eg, asthma) and related adverse events due to
point scale ranging from “1-very mild symptoms” to “10-very severe symptoms”) v &3 B 0001 medication use.
of nighttime and/or daytime symptoms of GERD; Severe 12.7 24.2 Productivity Loss Results

3) Work Productivity and Activity Impairment Questionnaire (WPAI).. General Other Chronic Conditions, % 14.4 20.8 0.008

“ Both Sleep Impairment and Nighttime GERD have strong associations with Sleep

health problem and GERD-specific versions of the validated WPAI instrument were SPAsE a) [E i . S e impairment 1. American Gastroenterology Association. The Burden of Gastrointestinal Disease. 2001.
d1 K : t due to absenteei d reduced productivit SF-36: MCS, mean (sd) 459  (8.8) 433 (9.9 <0.001
USE? 0 aSSess wor Impglrmen ue 10 absen ee|S|:nlan reduce prO ucuvity e | | | | 2. Dean BB, et al. J Managed Care Med. 2003; 7:6-13.
while at work (“presenteeism”).% The Work Productivity Score (WPS) is a scale that ilezp |rtnpfir[nenw;;n (sd) . 8322 5(1) ?; 81222 g 2; <8881 I ghose with severe GERD experience greater PL than those with Mild or Moderate 3. Shaker R. et al. Am J Gastroenterol 2003:98: 1487-93,
' ' ' roductivity Loss , mean (s . . . . <0. ISease
comblngg absenteeism and presentee|sml to produce almeasure of total work 4. Farup C, et al. Arch Intern Med 2001:16:45-52.
productivity loss. WPAI scales (presenteeism, absenteeism, and WPS) are all - . . f 5. Offman JJ. et al. Dig Dis Sci. 2002:47(6):1863-9
reported in terms of percent productivity loss. - - ender has no independent impact of PL - A S AL P et
= 1,515 respondents completed the questionnaire, 1000 were identified as GERD 6. Reilly MC, et al. Pharmacoeconomics. 1993; 4:353-365.
4) Sleep impairment (SI) was assessed by a panel of 6 questions concerning cases, 47.5% of these met the criteria for NTG. ™ Results of the IV regression estimation of Equation 2 were consistent with those of 7. StataCorp. STATA statistical software: release 8.0. College Station, TX, 2003,
problems with sleep. Questions assessed the frequency (8-point scale ranging 35LS.

from “0 nights/days” to “7 nights/days” with symptoms) GERD-related sleep
impairment such as: getting a good night’s sleep; feeling tired from lack of sleep;
waking during the night; and the ability to fall back to sleep. A simple summative
score was created from the 6 items (Cronbach’s oo = 89%).




