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Abstract
Objective To evaluate criterion validity of the iMTA Productivity Cost Questionnaire (iPCQ) by comparing iPCQ-reported 
occurrence and duration of long-term absenteeism (> 4 weeks) with public registry data collected from the Norwegian Labour 
and Welfare Administration (NAV) among people on sick leave due to musculoskeletal disorders.
Method Baseline data from a cohort study was used, in which people on sick leave for at least 4 weeks due to musculoskel-
etal disorders were recruited electronically through the NAV website. To compare the occurrence of long-term absenteeism 
overall agreement between the two methods was measured by percentages. To compare the duration (number of days with 
absenteeism) and adjusted duration (number of days with complete absenteeism) of long-term absenteeism we conducted 
intraclass correlation coefficient (ICC) two-way random average agreement, descriptive statistic and Wilcoxon signed-rank 
test.
Results In total, 144 participants with a median age (range) of 49 (24–67) were included. The overall agreement on the 
occurrence of long-term absenteeism was 100%. The ICC value was 0.97 and 0.86 for duration and adjusted duration of long-
term absenteeism, respectively. The median  difference(iPCQ-registry) between the two methods was 0 and 17 days for long-term 
absenteeism duration and adjusted duration, respectively. A significant difference between the two methods was observed 
(Wilcoxon signed-rank test, p < 0.001) with regards to adjusted duration of long-term absenteeism.
Conclusion The iPCQ showed good agreement with public registry data regarding the occurrence and duration of long-term 
absenteeism among people with musculoskeletal disorders on long-term sick-leave in Norway. However, the iPCQ does not 
cover part-time sick-leave and thereby potentially overestimate the total amount of long-term absenteeism.
Trial registration ClinicalTrials.gov Identifier no. NCT04196634.
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Introduction

The impact of disease and disorder on productivity is an 
important part of health economic evaluations. When a 
societal perspective is included in research, it can provide 
information on the relative costs of different disorders and 
on the relative cost-effectiveness and/or cost-utility of 
health care interventions. Thus, valid information on pro-
ductivity costs is crucial in health economic evaluations 
and decision-making on how to best allocate resources 
[1–4]. Currently, there is no gold standard for measuring 
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productivity costs [2, 5, 6]. Nonetheless, there is a gen-
eral agreement that one should measure productivity costs 
related to both absence from paid work (absenteeism), 
reduced productivity while at paid work (presenteeism) 
and costs related to unpaid work, such as household work, 
care work and volunteer work [4].

The iMTA Productivity Cost Questionnaire (iPCQ) is 
a self-reported outcome measure recently developed to 
cover these three domains of productivity costs [4]. It was 
designed to capture core parts of the existing questionnaires 
and to be a short, generic outcome measure allowing for 
quantification and valuation of all productivity costs in a 
single instrument [4]. Three studies have tested some of the 
measurement properties of the iPCQ [4, 7, 8]. Bouwmans 
et al. [4] confirmed its feasibility and face validity. Munk 
et al. [8] investigated and demonstrated overall good content 
and construct validity and reliability. In a modified version 
(iPCQ-VR), Beemster et al. [7] tested reliability, agreement 
and responsiveness of the core parts of absenteeism and 
presenteeism; they found good measurement properties on 
long-term sick leave, and poor measurement properties on 
short-term sick leave and presenteeism. To the best of our 
knowledge, the original iPCQ version has not been tested 
with respect to criterion validity. Testing criterion validity 
of iPCQ self-reported long-term absenteeism is feasible by 
validating against public registry data, which might be con-
sidered as a “golden standard”. Testing criterion validity of 
the remaining domains (presenteeism and costs related to 
unpaid work) poses significant challenges due to the lag of 
a “gold standard” or objective measures [9].

Therefore, the aim of this study was to evaluate criterion 
validity of the iPCQ by comparing self-reported occurrence 
and duration of long-term absenteeism, assessed with the 
Norwegian iPCQ [8], with public registry data collected 
among people on long-term sick leave due to musculoskel-
etal disorders. A population group we consider to be relevant 
for this study, as musculoskeletal disorders is one of the 
leading causes of disability worldwide [10] accounting for 
a huge amount of productivity costs [11]).

Method

Design and setting

The present study was part of a prospective observational 
cohort study among people on sick leave due to musculo-
skeletal disorders (the MI-NAV project), conducted within 
the Norwegian Labour and Welfare Administration (NAV) 
[12]. Baseline data from the cohort study was compared with 
public registry data with respect to occurrence and duration 
of long-term absenteeism.

Participants and recruitment procedure

Eligible participants were people on sick leave for at 
least 4 weeks due to musculoskeletal disorders, aged 18 
or above. Exclusion criteria were people being unable to 
read or write in Norwegian or English and people on sick 
leave longer than a 12-month period retrospectively from 
baseline. Recruitment of participants and consenting to 
participation was performed electronically through a link 
on everyone’s individual profile page at the NAV website. 
Recruitment was between November 2018 and Mars 2019.

The Mi-NAV project was classified as a quality assess-
ment study by the Norwegian Regional Committee for 
Medical Research Ethics (Reference No. 2018/1326/REK 
sør-øst A) and approved by the Norwegian Centre for 
Research Data (NSD 861249) in 2018.

Measurements

At baseline, the included participants completed a com-
prehensive questionnaire covering sociodemographic 
variables (sex, age, education level and mother tongue) 
and pain intensity in addition to self-reported long-term 
absenteeism by the iPCQ [4]. The Numeric Rating Scale 
(NRS 0–10) was used to measure pain intensity [13]. In 
addition, public registry data on long-term absenteeism as 
well as the related diagnostic code was collected from the 
Norwegian Labour and Welfare Administration (NAV), 
in the period from baseline to 12 months retrospectively.

The iMTA Productivity Cost Questionnaire

The iPCQ consists of 18 items and adopts a recall period 
of 4 weeks (except for item no. 5 and 6). In the introduc-
tion, nine items assess the date of reply and the follow-
ing sociodemographic factors: age, sex, education level, 
work status, paid or unpaid work, profession, number of 
workdays and work hours per week of paid work. Fur-
ther, productivity costs are measured in three separate 
index scores with individual sum scores: absence from 
paid work (absenteeism, with a distinction between short- 
(≤ 4  weeks) and long-term (> 4  weeks) absenteeism), 
reduced productivity at paid work (presenteeism) and 
productivity loss in unpaid work [14]. The occurrence 
and duration of long-term absenteeism can be calculated 
from items no. 5 and 6 (“Did you miss work earlier than 
the period of 4 weeks due to being sick? This is referring 
to one whole uninterrupted period of missed work as a 
result of being sick.” (no, yes). “If yes, when did you call 
in sick?” (day, month, year).
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The Norwegian versions as well as the manual for the 
iPCQ are available from the Institute for Medical Technol-
ogy Assessment (iMTA) at Erasmus University Rotterdam 
[15].

Registry data

NAV is the public welfare agency in Norway. Workers in 
Norway qualify for sickness benefits from NAV if they have 
been in paid work for the last 4 weeks before the sickness 
incident, and if the occupational disability is documented 
by a doctor’s sick leave certificate. In general, sickness ben-
efit (100% of salary) can be received from the first day of 
reported sick and up to 1 year. If the person is still unable to 
work after 1 year, he or she may be entitled to work assess-
ment allowance or disability benefits.

The data on absenteeism collected from the NAV registry 
contains dates and grading of absenteeism as well as the 
diagnostic codes related to the absence.

Outcomes

The outcomes in the present study will be occurrence and 
duration of long-term absenteeism. The occurrence of 
long-term absenteeism is defined as whether a continuous 
period of more than 4 weeks of absenteeism is recorded 
retrospectively from baseline (yes/no). The duration of long-
term absenteeism is defined as the duration of a continuous 
period of absenteeism from baseline to maximum 12 months 
retrospectively. The duration of long-term absenteeism will 
be operationalized in two different ways (1) by calculating 
number of calendar days from start date until end date of 
sick leave (defined as the date the iPCQ was completed) 
(duration) and (2) by adjusting for grading of absenteeism, 
summarizing number of days with part-time sick leave to 
number of days with complete sick leave (adjusted duration) 
(e.g., 10 days with 50% sick leave equals absenteeism dura-
tion and adjusted duration of 10 and 5 days, respectively).

Analyses

To assess criterion validity, the COSMIN group recom-
mends evaluating the extent to which an instrument is an 
adequate reflection of a “gold standard” [16, 17]. To com-
pare the occurrence of long-term absenteeism participants 
were classified according to whether a continuous period of 
long-term absenteeism had been recorded by the iPCQ (yes/
no) and the registry (yes/no). The overall agreement between 
the two methods was expressed as follows: OA = (number of 
identical/total answers) × 100.

To compare the duration and adjusted duration of long-
term absenteeism, we computed intraclass correlation coef-
ficient (ICC) using two-way random average agreement. The 

acceptable level of ICC was set to > 0.70 [16]. In addition, 
to illustrate the relationship between the two methods, we 
depicted the  differences(iPCQ-registry) and averages of these 
using Blant–Altman plots. Also, the  differences(iPCQ-registry) 
were described with medians and interquartile ranges and 
analyzed with the Wilcoxon signed rank test. To test whether 
differences between the two methods were associated with 
the length of sick leave, as recorded in the registry, stratified 
analyses for the following categories of absenteeism length 
were performed: ≤ 3 months, >3 months to ≤ 6 months and 
≥6 months. In addition, Spearman’s rho was used to assess 
the correlation between the  differences(iPCQ-registry) and the 
length of sick leave. Correlation coefficients smaller than 
0.3, between 0.3 and 0.6 and greater than 0.6 were consid-
ered low, moderate and high, respectively [18].

To test credibility of the primary analyses, sensitivity 
analyses without outliers were performed. Outliers were 
identified with simple scatter plots by visual inspection.

All data analyses were performed using SPSS version 24 
(SPSS Inc., Chicago, IL, USA).

Results

A total of 144 participants with a median age (range) of 49 
(24–67) had complete data for the current analyses and were 
included in this study. Almost half of the included partici-
pants had high education level and 59% were females. On 
average, they reported moderate pain, and their absenteeism 
was most frequently related to musculoskeletal disorders in 
the upper limbs. The study sample characteristics are shown 
in Table 1.

Self-reported occurrence of long-term absenteeism 
assessed with the iPCQ was identical to data retrieved 
from the registry; thus, the two methods revealed a 100% 
agreement.

Self-reported duration and adjusted duration of long-
term absenteeism assessed with the iPCQ correlated highly 
and acceptably with data retrieved from the registry. The 
ICC (95%CI) were 0.93 (0.91–0.95) and 0.75 (0.48–0.86) 
for duration and adjusted duration of long-term absentee-
ism, respectively. A sensitivity analysis excluding 4 outliers 
confirmed these results with ICC (95% CI) values of 0.99 
(0.99–0.99) and 0.83 (0.57–0.91) for duration and adjusted 
duration of long-term absenteeism, respectively. Figures 1 
and 2 illustrate the  differences(iPCQ-registry) plotted against 
data from the registry including the 95% limits of agreement.

Descriptive statistics for the duration and adjusted dura-
tion of long-term absenteeism is presented in Table 2. 
With regards to the duration of long-term absenteeism 
there was a median  difference(iPCQ-registry) of 0 days and the 
two methods did not differ significantly (Wilcoxon signed-
rank test, p = 0.064). A sensitivity analysis excluding the 
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4 outliers provided the same result (Wilcoxon signed-rank 
test, p = 0.274). With regards to the adjusted duration of 
long-term absenteeism the degree of agreement between 
the two methods was poorer (Table 2). When compared 
with the registry the participants overestimated the num-
bers of days with long-term absenteeism with median 
17 days, and a statistically significant difference between 
the two methods was revealed (Wilcoxon signed-rank test, 
p < 0.001). A sensitivity analysis excluding the 4 outli-
ers provided the same result (Wilcoxon signed-rank test, 
p < 0.001).

Descriptive statistics for the duration and adjusted dura-
tion of long-term absenteeism, categorized by the length 
of sick leave is presented in Table 3. With regards to the 
adjusted duration of long-term absenteeism descriptive 
statistic indicated that the  difference(iPCQ-registry) between 
the two methods increased with the length of sick leave. 
However, formal testing with the Spearman’s rho only 
revealed a moderate correlation between the two variables 
(rho = 0.44).

Discussion

In this study, we found that self-reported occurrence and 
duration of long-term absenteeism assessed with the iPCQ 
was an adequate reflection of public register data. How-
ever, with regards to adjusted duration of long-term absen-
teeism the iPCQ overestimated the number of days with 
complete sick leave as compared to public registry data.

Our results regarding self-reported and registered 
occurrence of long-term absenteeism are in line with other 
studies. Grøvle et al. [19] showed an overall agreement of 
85% between self-reported and registry data on occurrence 
of absenteeism among patients with sciatica. Likewise, in 
a cohort on employees in Swedish public sector, Voss et al. 
[20] reported an overall agreement of 74–91%.

Previous studies [7, 8] have illuminated that the iPCQ 
does not cover part-time sick leave and thereby potentially 
lead to an overestimation of the total amount of absen-
teeism, including related costs. Therefore, we decided to 

Table 1  Participants 
demographic characteristics and 
clinical status (n = 144)

Pain location is based on diagnostic code related to absenteeism collected from the The Norwegian Labour 
and Welfare administration registry
iPCQ Institute for Medical Technology Assessment Productivity Cost Questionnaire, IQR interquartile 
range, NRS Numeric Rating Scale

Missing, n (%)

Female, n (%) 85 (59.0) –
Age in years, median (range) 49 (24–67) –
Education level high, n (%) 71 (49.3) –
Mother tongue Norwegian, n (%) 128 (88.9) –
Weekly workhours, median (IQR) 37.5 (25–37.5) 9 (6.3)
Weekly workdays, median (IQR) 5 (4–5) 9 (6.3)
Type of sick leave, n (%) – –
 Partial sick leave 17 (11.8) –
 Complete sick leave 48 (33.3) –
 Partial and complete sick leave 79 (54.9) –

Absenteeism longer than 4 weeks, n (%) 144 (100) –
Presenteeism last 4 weeks, n (%) 68 (47.2) 1 (0.7)
Productivity loss unpaid work last 4 weeks, n (%) 75 (52.1) 1 (0.7)
Productivity cost (iPCQ index scores), median (IQR) – –
 Absenteeism in hours 566 (380–894) 13 (9.0)
 Presenteeism in hours 40 (16–72) 8 (11.8)
 Productivity loss unpaid work in hours 28 (11–45) 6 (8.0)

Pain severity last 2 weeks (NRS 0–10), mean (SD) 5 (2) –
Pain location, n (%) – –
 Upper limbs 41 (28.5) –
 Lower limbs 22 (15.3) –
 Back and neck 28 (19.4) –
 Multiple pain areas 30 (20.8) –
 Others 23 (15.9)



869Comparison of self‑reported and public registered absenteeism among people on long‑term sick…

1 3

operationalize the duration of long-term absenteeism in 
two different ways (duration and adjusted duration). With 
regards to duration of long-term absenteeism our results 
are in line with other studies. A recent meta-analysis sup-
ports a satisfactory agreement between self-reported and 
registry data on duration of absenteeism, though people 
in most studies have a tendency of underreporting [3]. To 
the best of our knowledge, our study is the first to compare 
self-reported and registered adjusted duration of long-term 
absenteeism. However, it seems reasonable that a measur-
ing toll not covering part-time sick leave tends to over-
estimate the total amount and of long-term absenteeism, 

including related costs. Furthermore, that longer time peri-
ods of absenteeism lead to larger differences.

The main limitation of this study is that we did not evalu-
ate criterion validity of short-term absenteeism. However, it 
is likely to assume that short-term absenteeism is less biased, 
as shown previously [19]. A second potential weakness of 
this study is the lack of information regarding accuracy of 
the NAV registry. Because criterion validity is concerned 
with how well an instrument is an adequate reflection of a 
“gold standard” [16, 17] it is questionable to what degree 
the NAV registry can be used to provide evidence for cri-
terion validity. However, because it composes the basis 

Fig. 1  The difference between 
iPCQ and registry-recorded 
long-term absenteeism duration 
plotted against the registry-
recorded data. The central 
horizontal line represents the 
mean difference, the flanking 
lines represent the 95% limits of 
agreement
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for payment of sickness benefits in Norway, it is generally 
regarded as accurate. A third weakness is the lack of data on 
eligible participants choosing not to participate. Owing to 
limited resources, it was not possible to record information 
on all eligible participants during the data collection period. 
However, this comparison will be carried out at a later stage 
in the MI-NAV project.

The main strength of the present study is that it is the first 
to test criterion validity of self-reported long-term absentee-
ism with the iPCQ and that this validation was conducted 
in line with COSMIN guidelines [17]. Furthermore, that we 
evaluated the implication of part-time sick leave.

Conclusion

In conclusion, this study showed that self-reported occur-
rence and duration of long-term absenteeism assessed with 
the iPCQ have good agreement with public registry data 
collected from the NAV among people on long-term sick 
leave due to musculoskeletal disorders in Norway. Never-
theless, the iPCQ does not cover part-time sick-leave and 
thereby potentially overestimates the total value of pro-
ductivity costs related to long-term absenteeism. Since the 

Fig. 2  The difference between 
iPCQ and registry-recorded 
long-term absenteeism adjusted 
duration plotted against the reg-
istry-recorded data. The central 
horizontal line represents the 
mean difference, the flanking 
lines represent the 95% limits of 
agreement
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iPCQ is a generic instrument also measuring short-term 
absenteeism, further studies should validate it in other 
populations and among people on short-term sick leave.
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Table 2  Parameters of long-
term absenteeism duration and 
adjusted duration

Absenteeism duration is calculated by subtracting the start date from the end date of sick leave. Absentee-
ism adjusted duration is calculated by adjusting for partial sick leave, summarizing number of days with 
partial sick leave to number of days with complete sick leave
iPCQ Institute for Medical Technology Assessment Productivity Cost Questionnaire, IQR interquartile 
range

Main sample (n = 144) Sensitiv-
ity analysis 
(n = 140)

Absenteeism duration (days), median (IQR)
 iPCQ 121 (85–232) 115 (84–219)
 Registry 115 (80–204) 114 (80–204)
 Difference, iPCQ − registry 0 (0–0) 0 (0–0)

Absenteeism adjusted duration (days), median (IQR)
 iPCQ 121 (85–232) 115 (84–219)
 Registry 100 (71–167) 100 (70–167)
 Difference, iPCQ − registry 17 (0–49) 16 (0–41)

Table 3  Parameters of long-
term absenteeism duration 
and adjusted duration for 
absenteeism periods of different 
lengths

Absenteeism duration is calculated by subtracting the start date from the end date of sick leave. Absentee-
ism adjusted duration is calculated by adjusting for partial sick leave, summarizing number of days with 
partial sick leave to number of days with complete sick leave
iPCQ Institute for Medical Technology Assessment Productivity Cost Questionnaire, IQR interquartile 
range, Mo month

≤ 3-Mo (n = 44) > 3-Mo to ≤ 6-Mo 
(n = 60)

> 6-Mo (n = 40)

Absenteeism duration (days), median (IQR)
 iPCQ 72 (65–85) 121 (98–155) 327 (246–363)
 Registry 72 (66–80) 120 (99–155) 319 (236–363)
 Difference, iPCQ − registry 0 (0–1) 0 (0–0) 0 (0–1)

Absenteeism adjusted duration (days), median (IQR)
 iPCQ 72 (65–85) 121 (98–155) 327 (246–363)
 Registry 68 (50–74) 104 (86–121) 217 (181–300)
 Difference, iPCQ − registry 2 (0–20) 10 (0–39) 57 (19–122)
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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:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Burdorf, A.: Economic evaluation in occupational health—its 
goals, challenges, and opportunities. Scand. J. Work Environ. 
Health 33(3), 161–164 (2007)

 2. Krol, M., Brouwer, W., Rutten, F.: Productivity costs in eco-
nomic evaluations: past, present, future. Pharmacoeconomics 
31(7), 537–549 (2013)

 3. Johns, G., Miraglia, M.: The reliability, validity, and accuracy of 
self-reported absenteeism from work: a meta-analysis. J. Occup. 
Health Psychol. 20(1), 1–14 (2015)

 4. Bouwmans, C., et al.: The iMTA Productivity Cost Question-
naire: a standardized instrument for measuring and valuing 
health-related productivity losses. Value Health 18(6), 753–758 
(2015)

 5. Tang, K.: Estimating productivity costs in health economic evalu-
ations: a review of instruments and psychometric evidence. Phar-
macoeconomics 33(1), 31–48 (2015)

 6. Zhang, W., Bansback, N., Anis, A.H.: Measuring and valuing pro-
ductivity loss due to poor health: a critical review. Soc. Sci. Med. 
72(2), 185–192 (2011)

 7. Beemster, T.T., et  al.: Test–retest reliability, agreement and 
responsiveness of productivity loss (iPCQ-VR) and healthcare 
utilization (TiCP-VR) questionnaires for sick workers with chronic 
musculoskeletal pain. J. Occup. Rehabil. 29, 91–103 (2019). 
https:// doi. org/ 10. 1007/ s10926- 018- 9767-9

 8. Munk, R., et al.: Measuring productivity costs in patients with 
musculoskeletal disorders: measurement properties of the Institute 
for Medical Technology Assessment Productivity Cost Question-
naire. Value Health 22(12), 1410–1416 (2019)

 9. Zhang, W., Anis, A.H.: Health-related productivity loss: NICE to 
recognize soon, good to discuss now. Pharmacoeconomics 32(5), 
425–427 (2014)

 10. Global Burden of Disease Study, C: Global, regional, and national 
incidence, prevalence, and years lived with disability for 301 acute 
and chronic diseases and injuries in 188 countries, 1990–2013: a 
systematic analysis for the Global Burden of Disease Study 2013. 
Lancet 386(9995), 743–800 (2015)

 11. Bevan, S.: Economic impact of musculoskeletal disorders (MSDs) 
on work in Europe. Best Pract. Res. Clin. Rheumatol. 29(3), 356–
373 (2015)

 12. Tveter, A.T., et  al.: Risk assessment for prolonged sickness 
absence due to musculoskeletal disorders: protocol for a prospec-
tive cohort study. BMC Musculoskelet. Disord. 21(1), 326 (2020)

 13. Von Korff, M., Jensen, M.P., Karoly, P.: Assessing global pain 
severity by self-report in clinical and health services research. 
Spine (Phila Pa 1976) 25(24), 3140–3151 (2000)

 14. Bouwmans, C., et al.: Manual: iMTA Productivity Costs Question-
naire. 2013, Institute for Medical Technology Assessment. http:// 
www. imta. nl/ quest ionna ires

 15. Kanters, T.: Questionnaires for the measurement of costs in eco-
nomic evaluations. 2019 [cited 2019 09.10.2019]

 16. Terwee, C.B., et al.: Quality criteria were proposed for measure-
ment properties of health status questionnaires. J. Clin. Epidemiol. 
60(1), 34–42 (2007)

 17. Mokkink, L.B., et al.: COSMIN study design checklist for patient-
reported outcome measurement instruments. 2019: http:// www. 
cosmin. nl

 18. Andresen, E.M.: Criteria for assessing the tools of disability out-
comes research. Arch. Phys. Med. Rehabil. 81(12 Suppl 2), S15-
20 (2000)

 19. Grovle, L., et al.: Poor agreement found between self-report and 
a public registry on duration of sickness absence. J. Clin. Epide-
miol. 65(2), 212–218 (2012)

 20. Voss, M., et al.: Comparisons of self-reported and register data 
on sickness absence among public employees in Sweden. Occup. 
Environ. Med. 65(1), 61–67 (2008)

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

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s10926-018-9767-9
http://www.imta.nl/questionnaires
http://www.imta.nl/questionnaires
http://www.cosmin.nl
http://www.cosmin.nl

	Comparison of self-reported and public registered absenteeism among people on long-term sick leave due to musculoskeletal disorders: criterion validity of the iMTA Productivity Cost Questionnaire
	Abstract
	Objective 
	Method 
	Results 
	Conclusion 
	Trial registration 

	Introduction
	Method
	Design and setting
	Participants and recruitment procedure
	Measurements
	The iMTA Productivity Cost Questionnaire
	Registry data
	Outcomes
	Analyses

	Results
	Discussion
	Conclusion
	Acknowledgements 
	References




