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Abstract
Objective: The aim of this study was to evaluate the validity of self-reported medi-
cation use for hypertension, diabetes, and dyslipidemia by comparison with health 
insurance claims among employees of large-sized companies in Japan.
Methods: Participants were 61  676 participants of 13 large-sized companies in 
Japan. Self-reports on medication use were obtained through web- or paper-based 
questionnaires conducted at the annual health checkup in fiscal year 2016. Health 
insurance claims for medication were obtained from corporate health insurance asso-
ciations from April 1, 2016, to March 31, 2017. Agreement rate, sensitivity, specific-
ity, positive and negative predictive values (PPV and NPV), and kappa statistics of 
self-reporting were examined for different reference periods (1-, 2-, and 3- months, 
and 1-year). Subgroup analysis was conducted stratified by sex, age, body mass 
index, smoking, alcohol drinking, blood pressure, hemoglobin A1c, and low-density 
lipoprotein cholesterol.
Results: Agreement, sensitivity, specificity, PPV, and NPV were 0.98, 0.90, 0.98, 
0.87, and 0.99 for hypertension, 0.99, 0.89, 1.00, 0.89, and 1.00 for diabetes, and 
0.98, 0.86, 0.99, 0.83, and 0.99 for dyslipidemia, respectively, between self-reports 
and claims data for 3 months. Kappa statistics were highest with the 3-month refer-
ence period of claims data for hypertension, diabetes, and dyslipidemia. No major 
concordance was observed between the subgroups.
Conclusion: This validation of self-reported medication use for hypertension, diabe-
tes, and dyslipidemia showed almost perfect reliability among employees of large-
sized companies in Japan.
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1 |  INTRODUCTION

Evaluation of current medication use by individuals for com-
mon diseases such as hypertension, diabetes, and dyslipid-
emia provide essential information for occupational health 
professionals in carrying out health management in com-
panies. Information on whether an individual uses a medi-
cation often affects occupational health professionals if the 
employee is eligible for further interventions, such as health 
guidance.1 Moreover, failure to properly evaluate medication 
use for common diseases among employees as a whole can 
affect future health promotion plans and measures in com-
panies.2 Medication use is often treated as an exposure or 
outcome factor, as well as a confounding factor, in epidemi-
ological studies.3 It is therefore important to evaluate current 
medication use precisely.

Medication use is generally assessed using 
self-administered questionnaires,4-7 These allow the 
collection of respondent health information, includ-
ing medication use, general health status, lifestyle 
factors, and medical history, at a single time in sit-
uations such as health checkups taken by large num-
bers of people.8 However, self-report data has been 
shown to be affected by measurement error, such as 
due to recall bias, misinterpretation of questions, and 
reporting bias.9

In contrast, healthcare insurance claims represent 
objective data that are considered the “gold standard” 
in identifying medication use.3 Although the validity of 
self-reports on medication use has been evaluated against 
national or regional government healthcare claims data 
in various countries,1,10-12 results are inconsistent. A re-
cent systematic review reported that sensitivity for med-
ications for common chronic diseases ranged from 48% 
to 93% against a method that refers to a pharmacy da-
tabase for a certain period of time.3 In Japan, only one 
large-scale validation study of self-reported medication 
has appeared, and this was conducted in a population of 
local residents.1 No study has been conducted in a work-
place setting. Nevertheless, validity can vary not only by 
country or region but also by residential or occupational 
setting.

In this study, we examined the agreement between med-
ication use self-reported during annual health checkups at 
large-sized Japanese companies with prescribing data from 
health insurance claims as an objective standard for com-
monly used medications for three conditions, hypertension, 
diabetes, and dyslipidemia. We also conducted sub-group 
analyses to examine whether agreement differed by partic-
ipant characteristics. To our knowledge, this is one of the 
largest epidemiological studies of to examine the validation 
of self-reported medication use, and the first in an occupa-
tional setting in Japan.

2 |  METHODS

2.1 | Study design and participants

We used the data from participants of the “the Collabo-
Health Study Group,” established in April 2014, an organi-
zation composed of 13 pharmaceutical or manufacturing 
companies, most of which are listed on the Tokyo Stock 
Exchange First Section, and their related health insurance 
unions. Details of this study are reported elsewere.13 Briefly, 
the Collabo-Health Study Group collects health checkup data 
and health insurance claims from all participating employees 
annually. During each health checkup, the participants an-
swer web- or paper-based questionnaires in several domains, 
including medication use, medical history, personal health 
status, and lifestyle factors. Employees were free to choose 
whether to participate. The study design was explained to 
employees and employers via email, intranet homepage, or 
the committee of occupational health and safety in each com-
pany and health insurance union. The study was approved by 
the ethics committee of the University of Occupational and 
Environmental Health, Kitakyushu, Japan (Protocol Number 
H26-026).

For this study, we obtained data of medication use self-re-
ports for hypertension, diabetes, or dyslipidemia from May 1, 
2016 to March 31, 2017 and pharmacy claims data from the 
corporate health insurance associations from April 1, 2016 
to March 31, 2017. Although we obtained self-reports from 
subjects whose health checkup was in April 2016, we did 
not include them in this study due to differences in validity 
between the different reference periods for claims data, as 
described below. For this study, 65 306 participants (50 265 
men and 15 041 women) were subject to analysis. Among the 
study subjects, we excluded those with incomplete data for 
self-reports (n = 3630). Although the participation rate of the 
annual health checkups is considered to be almost 100% in 
such companies, the questionnaire used a government-form, 
which is indicated for patients over 40 years old. Sixty-two 
percent of the subjects excluded were under 40  years old. 
Finally, a total of 61 676 participants (47 362 men and 14 314 
women) remained for analysis. The mean (standard devia-
tion; minimum-maximum) number of the participants of the 
companies was 4744 (2748; 2174-12 519).

2.2 | Self-administered questionnaire

The self-reports by questionnaire were filled in by em-
ployees at the time of the annual health checkup at each 
workplace. Participants were asked about their current 
medication use for treatment of hypertension, diabetes, 
or dyslipidemia (“Are you currently taking medications 
to lower blood pressure?”; “Are you currently taking 
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medication to lower blood sugar, either insulin injection 
and/or oral medication?”, “Are you currently taking medi-
cation for hypercholesterolemia?”), and answered “yes” or 
“no” to each question. If the participant answered “yes” to 
either of the questions, the self-report was determined to 
be positive.

2.3 | Health insurance claims for medication

We received pharmacy claims data on medication use from 
the corporate health insurance associations of all participants 
from April 1, 2016, to March 31, 2017. Health insurance 
claims data had an individual code which allows merging 
with the health checkup data. Medications appropriate for 
hypertension, diabetes, and dyslipidemia were identified 
using the code of the National Health Insurance Drug List 
(NHI code), which is managed by the Ministry of Health, 
Labour and Welfare, Japan.14 This is a 12-digit alphanumeric 
code assigned to each drug; the first four digits define the me-
dicinal effect and next three define the administration route 
(eg, oral or injection). For hypertension, we identified those 
who had prescriptions for orally administered medications 
with an NHI code beginning with “213” (diuretics), “214” 
(antihypertensives), “2123” (beta-blockers), “217” (vasodi-
lators), and “2190” (other circulatory agents); for diabetes, 
we identified those who had prescriptions for orally adminis-
tered medications with a code beginning with “396” (diabe-
tes agents) and injected medications beginning with “2492” 
(pancreatic hormone preparation); and for dyslipidemia we 
identified those who had prescriptions for orally administered 
medications with a code beginning with “218” (hypercholes-
terolemia agents). Health insurance claims data are tabulated 
by month, and if a prescription for more than one day was 
identified in that month, the prescription was determined to 
be positive for that month.

2.4 | Other variables

Additional information collected in the questionnaire dur-
ing the health checkup included sex (men or women), age 
(years), smoking (current smoker or not), and alcohol drink-
ing (heavy drinker [consuming more than 46  g of ethanol 
per day] or not). Body mass index (BMI, kg/m2) was calcu-
lated from anthropometric measurement of body weight and 
height by medical staff. Systolic and diastolic blood pressure 
(mmHg) were measured by medical staff according to the 
standard protocol of each health checkup organizations, and 
if more than one measurement was taken, the lowest blood 
pressure value was adopted. Hemoglobin A1c (%), and low-
density lipoprotein (LDL) cholesterol was measured using 
fasting blood samples collected during the health checkup.

2.5 | Statistical analysis

We defined three different reference periods for claims data 
on medication use to allow for the different lengths of pre-
scription by physicians: one month, namely the month of 
the health checkup (“1  month”); past two months, includ-
ing the month of the health checkup (“2 months”); and past 
three months, including the month of the health checkup 
(“3 months”). We also defined the annual fiscal year in which 
the health checkup occurred (“1 year”). The validity of the 
self-reports from questionnaires was assessed by comparison 
with prescription data from pharmacy insurance claims using 
the agreement rate (1 − (false-positive rate) − (false-negative 
rate)), sensitivity, specificity, and positive and negative pre-
dictive values (PPV and NPV).15 In addition, we also calcu-
lated kappa statistics for each reference period. The kappa 
statistic is scaled to 0 when agreement is expected by chance 
and to 1 when agreement is perfect. Interpretation of kappa 
was based on Landis and Koch's classifications, namely 0.0-
0.2 as slight, 0.21-0.40 as fair, 0.41-0.60 as moderate, 0.61-
0.80 as substantial, and 0.81-1.00 as almost perfect.16

We also conducted subgroup analyses stratified by sex 
(men or women), age (<40, 40 to 49, or ≥50  years), BMI 
(<18.5, 18.5 to <25.0, or ≥25.0  kg/m2), smoking (current 
smoker or not), alcohol drinking (heavy drinker or not), blood 
pressure (systolic  <  120 and diastolic <80, systolic <140 
and/or diastolic <90, systolic <160 and/or diastolic <100, 
or systolic ≥160 or diastolic ≥100 mmHg), hemoglobin A1c 
(<6.5%, 6.5% to <8.0%, or ≥8.0%), and LDL cholesterol 
(<120, 120 to <140, 140 to <160, and ≥160  mg/dL). All 
analyses were performed using Statistical Analysis System 
Software Version 9.4 (SAS Institute, Cary, NC, USA).

3 |  RESULTS

The 61  676 participants in the study are characterized in 
Table 1 by sex. Three-quarters of the participants were men. 
Current smoking rate was 31.8% in men and 10.2% in women. 
Among the participants, 13.9% of men and 5.2% of women 
had hypertension (systolic ≥140 or diastolic ≥90  mmHg), 
3.9% of men and 1.1% of women had suspected diabetes 
(hemoglobin A1c ≥6.5%), and 26.9% of men and 17.3% of 
women had hyper-LDL cholesterolemia (LDL cholesterol 
≥140 mg/dL).

Table 2 shows the number of participants by self-report and 
claims data prescription status for medication use by each ref-
erence period. For hypertension, 4.4% of the total population 
self-reported positive use of medication but had no prescrip-
tion in the health insurance data during the 1-month reference 
period. The same status was observed in 1.0% for diabetes, 
and 3.4% for dyslipidemia. These rates decreased when the 
reference period was lengthened. Table 3 shows the indicators 
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for validity of the self-report by reference period. Sensitivity 
and specificity were all >80% for hypertension, diabetes, and 
dyslipidemia, except for the 1-year reference period. PPV was 
around 60% for the 1-month reference period for hypertension, 
diabetes, and dyslipidemia, but close to 90% for the 3-month 
period. The kappa values were substantial for the 1-month ref-
erence period, almost perfect for 2 months or more, and highest 
for 3 months. We therefore used the results for the 3-month ref-
erence period for further subgroup analyses.

Tables 4-6 show the analyses of subgroups divided by 
sex, age, BMI, smoking, heavy alcohol drinking, blood 

pressure, and hemoglobin A1c. In almost all subgroups, 
sensitivity and specificity were >80% and agreement were 
>90%, except for age <40 years, BMI <18.5 kg/m2, hemo-
globin A1c ≥8.0%, and LDL cholesterol ≥160 mg/dL. PPV 
and NPV were >80% in all subgroups, except for LDL cho-
lesterol ≥140 mg/dL.

4 |  DISCUSSION

In this study, we found that self-reports of medication use 
among employees in large-sized Japanese companies had 
high validity with actual prescriptions. In particular, agree-
ment, sensitivity, specificity, PPV, NPV and kappa statistics 
showed markedly high validity against 3-month claims data. 
To our knowledge, this is the first study to examine the valid-
ity of self-reported medication use in an occupational setting 
in Japan.

To date, only one study has examined the validity of 
self-reported medication use for hypertension, diabetes, and 
dyslipidemia in Japan. Fujita et al1 conducted a validity as-
sessment of self-reported medication use for hypertension, 
diabetes, and dyslipidemia in 54  712 participants aged 40 
to 74  years who were beneficiaries of the National Health 
Insurance of Chiba City, Japan. The questionnaire phrasing 
(in Japanese) used in their study was exactly as the same as in 
ours, and was derived from a standard questionnaire initiated 
by the Ministry of Health, Labour, and Welfare, Japan, for 
specified health checkups initiated in April 2008.17,18 This 
study also found high sensitivity and specificity scores be-
tween self-reports and insurance claims covering 3 months, 
of namely 0.92 and 0.86 for hypertension, 0.83 and 0.99 for 
diabetes, and 0.86 and 0.91 for dyslipidemia, respectively, 
and thus quite similar to those in our study. The kappa val-
ues for hypertension, diabetes, and dyslipidemia medication 
use were 0.71, 0.77, and 0.70, whereas our data showed 0.87, 
0.89, and 0.83, respectively. This discrepancy may due to the 
different prevalence of medication use due to the differences 
in the age structure of the two populations.19 There are also 
possible effects of difference in characteristics, such as so-
cioeconomic factors (eg, education, occupation) and health 
status regarding transfer to regional health insurance due to 
retirement.1,17 Our results support the high validity of self-re-
ported medication use in Japan, whether in regional or occu-
pational populations.

We found the highest kappa values in the 3-month ref-
erence period for claims data in hypertension, diabetes, 
and dyslipidemia. A similar finding was seen in the previ-
ous study in Chiba City.1 This may be due to the fact that 
physicians give relatively long-term prescriptions for pa-
tients with stable chronic diseases. There is a report that 
the proportion of outpatients who had visited the hospital 
within 30  days of their last visit was 91.2% in 1996, but 

T A B L E  1  Participant characteristics

Men Women

N (%) N (%)

All (N = 61 676) 47 362 (76.8) 14 314 (23.2)

Age, y

<40 10 243 (21.6) 5547 (38.8)

40 to 49 18 342 (38.7) 5556 (38.8)

≥50 18 777 (39.7) 3211 (22.4)

BMI, kg/m2

<18.5 1351 (2.9) 2355 (16.5)

18.5 to <25.0 32 286 (68.2) 10 035 (70.1)

≥25.0 13 725 (29.0) 1924 (13.4)

Current smoker 15 036 (31.8) 1463 (10.2)

Heavy drinkera 4726 (10.0) 317 (2.2)

Blood pressureb , mmHg

Systolic < 120 and 
diastolic < 80

21 095 (44.5) 10 585 (74.0)

Systolic < 140 and/
or diastolic < 90

19 729 (41.7) 2992 (20.9)

Systolic < 160 and/
or diastolic < 100

5093 (10.8) 568 (4.0)

Systolic ≥ 160 or 
diastolic ≥ 100

1444 (3.1) 166 (1.2)

Hemoglobin A1cb , %

<6.5 42 139 (89.0) 12 800 (89.4)

6.5 to <8.0 1409 (3.0) 118 (0.8)

≥8.0 415 (0.9) 46 (0.3)

LDL cholesterolb , mg/dL

<120 22 107 (46.7) 8396 (58.7)

120 to <140 11 427 (24.1) 2601 (18.2)

140 to <160 7531 (15.9) 1479 (10.3)

≥160 5195 (11.0) 1004 (7.0)

Abbreviation: BMI, body mass index; LDL, low-density lipoprotein.
aHeavy drinker was defined as consumption of more than 46 g of ethanol per 
day. 
bMissing data existed for blood pressure (n = 4), hemoglobin A1c (n = 4749), 
and LDL cholesterol (n = 1936). 
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T A B L E  2  Number of participants by status of self-report and prescriptions from claims data for medication use by reference period

All

Self-report (+)f Self-report (−)f 

Prescription (+)f Prescription (−)f Prescription (−)f Prescription (+)f 

N N (%) N (%) N (%) N (%)

Hypertensiona 

1 mo 61 676 3888 (6.3%) 2691 (4.4%) 54 684 (88.7%) 413 (0.7%)

2 mo 61 676 5399 (8.8%) 1180 (1.9%) 54 530 (88.4%) 567 (0.9%)

3 mod 61 676 5714 (9.3%) 865 (1.4%) 54 454 (88.3%) 643 (1.0%)

1 ye 61 676 6207 (10.1%) 372 (0.6%) 53 283 (86.4%) 1814 (2.9%)

Diabetesb 

1 mo 61 676 1086 (1.8%) 608 (1.0%) 59 861 (97.1%) 121 (0.2%)

2 mo 61 676 1455 (2.4%) 239 (0.4%) 59 815 (97.0%) 167 (0.3%)

3 mod 61 676 1515 (2.5%) 179 (0.3%) 59 800 (97.0%) 182 (0.3%)

1 ye 61 676 1628 (2.6%) 66 (0.1%) 59 539 (96.5%) 443 (0.7%)

Dyslipidemiac 

1 mo 61 676 2549 (4.1%) 2068 (3.4%) 56 647 (91.9%) 412 (0.7%)

2 mo 61 676 3608 (5.9%) 1009 (1.6%) 56 480 (91.6%) 579 (0.9%)

3 mod 61 676 3850 (6.2%) 767 (1.2%) 56 418 (91.5%) 641 (1.0%)

1 ye 61 676 4206 (6.8%) 411 (0.7%) 55 523 (90.0%) 1536 (2.5%)
aPrescriptions of antihypertensive drugs. 
bPrescriptions of oral hypoglycemic drugs and/or self-injected insulin. 
cPrescriptions of hypercholesterolemia drugs. 
dParticipants in May 2016 limited to 2 mo for prescription data due to unavailability of March 2016 health insurance data. 
ePrescriptions from April 2016 to March 2017. 
fSelf-report (+) or Self-report (−) indicate that the participant did or did not report medication use; Prescription (+) or Prescription (−) indicate that the claim did or 
did not exist in the health insurance data during the respective period. 

Agreement Sensitivity Specificity PPV NPV Kappa

Hypertensiona 

1 mo 0.95 0.90 0.95 0.59 0.99 0.69

2 mo 0.97 0.90 0.98 0.82 0.99 0.85

3 mod 0.98 0.90 0.98 0.87 0.99 0.87

1 ye 0.96 0.77 0.99 0.94 0.97 0.83

Diabetesb 

1 mo 0.99 0.90 0.99 0.64 1.00 0.74

2 mo 0.99 0.90 1.00 0.86 1.00 0.87

3 mod 0.99 0.89 1.00 0.89 1.00 0.89

1 ye 0.99 0.79 1.00 0.96 0.99 0.86

Dyslipidemiac 

1 mo 0.96 0.86 0.96 0.55 0.99 0.65

2 mo 0.97 0.86 0.98 0.78 0.99 0.81

3 mod 0.98 0.86 0.99 0.83 0.99 0.83

1 ye 0.97 0.73 0.99 0.91 0.97 0.80

Abbreviations: NPV, Negative Predictive Value; PPV, positive predictive value.
aPrescription of antihypertensive drugs. 
bPrescription of oral hypoglycemic drugs and/or self-injected insulin. 
cPrescriptions of hypercholesterolemia drugs. 
dParticipants in May 2016 limited to 2 mo for prescription data due to unavailability of March 2016 health 
insurance data. 
ePrescriptions from April 2016 to March 2017. 

T A B L E  3  Validity of self-reported use 
of medication by reference period
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had fallen to 74.4% in 2014.20 Our present results showed 
sufficient validity for a reference period of 2 months or lon-
ger. Occupational health professionals accessing health in-
surance claims data should consider a 2- or 3-month fixed 
look-back period sufficient.3,21 Given the reference period 
of one year, it is possible that the participants were inter-
vened in by the results of the health checkup. This is re-
flected in the relatively high numbers of participants with 
no self-report but with prescription in the 1-year than other 
reference period results (Table 2).

Several studies have reported that discordance between 
self-reported and gold standard medication use differed by 
individual level characteristics, such as age and sex.11,22,23 In 
the subgroup analyses of our study, we saw no major dis-
cordance, although sensitivity of medication use for hyper-
tension was lowest among participants with younger age and 

leaner physique. Also, the PPV of medication use for dys-
lipidemia tend to be low among those with high LDL cho-
lesterol. Further evaluation of this finding is challenging, 
however, given that a certain proportion of people reported 
negatively in self-reports even though they actually had a pre-
scription. We speculate on the presence of some unidentified 
bias, such as reporting bias.9,24 We originally hypothesized 
that the degree of agreement would differ according to the se-
verity of hypertension, diabetes, and dyslipidemia, but found 
only slight differences. Further studies are needed to detect 
differences in concordance by clinical or sociodemographic 
characteristics.

The strength of this study is its use of large cross-sectional 
data, which are available through legally required health 
checkups for all employees in Japan.18,25 Furthermore, com-
bining these data with those from corporate health insurance 

Hypertensiona 

Agreement Sensitivity Specificity PPV NPV

All 0.98 0.90 0.98 0.87 0.99

Sex

Men 0.97 0.91 0.98 0.87 0.99

Women 0.99 0.80 1.00 0.89 0.99

Age, y

<40 0.99 0.61 1.00 0.80 1.00

40 to 49 0.98 0.87 0.99 0.87 0.99

≥50 0.96 0.92 0.96 0.87 0.98

BMI, kg/m2

<18.5 0.99 0.73 1.00 0.87 0.99

18.5 to <25.0 0.98 0.87 0.99 0.86 0.99

≥25.0 0.96 0.93 0.97 0.88 0.98

Smoking

No 0.97 0.91 0.98 0.86 0.99

Current smoker 0.98 0.89 0.99 0.87 0.99

Heavy drinkingb 

No 0.98 0.89 0.99 0.87 0.99

Heavy drinker 0.95 0.93 0.96 0.85 0.98

Blood pressure, mmHg

Systolic < 120 and 
diastolic < 80

0.99 0.83 1.00 0.90 0.99

Systolic < 140 and/
or diastolic < 90

0.97 0.93 0.98 0.88 0.99

Systolic < 160 and/
or diastolic < 100

0.94 0.93 0.95 0.84 0.98

Systolic ≥ 160 or 
diastolic ≥ 100

0.92 0.84 0.94 0.80 0.95

Abbreviations: BMI, body mass index; NPV, negative predictive value; PPV, positive predictive value.
aPrescriptions of antihypertensive drugs. 
bHeavy drinker defined as consumption of more than 46 g of ethanol per day. 

T A B L E  4  Validity of self-reported use 
of medication for hypertension in predicting 
actual prescription over 3 mo among 
subgroups



   | 7 of 9FUKAI et Al.

unions, which typically enroll all the employees of a com-
pany, allowed us to verify the validity of the self-reports. 
Additionally, since hypertension, diabetes, and dyslipidemia 
are routinely treated with drugs or self-injected insulin pre-
scribed by medical doctors, instead of with over-the-counter 
drugs,26 it was possible to obtain highly accurate information 
on actual medication rates.

Nevertheless, several limitations and bias might have af-
fected our findings. First, our participants were employees 
of large-sized companies, raising the issue of generaliza-
tion depending on company size and type. However, our 
results were similar to those in local residents, supporting 
both the high validity and generalizability of our findings. 
Second, we analyzed only for hypertension, diabetes, and 
dyslipidemia, and medication for other diseases, such as 
mental disorders, respiratory diseases, and so on should 
also be considered. Third, we did not consider the patient 

compliance with medication—even if prescribed—medi-
cine might still not be taken.27 Concordance of compliance 
measurement must also be examined.28,29 Fourth, some 
doctors do not prescribe medicine for patients with hyper-
tension, diabetes, or dyslipidemia even when these are diag-
nosed.30 We therefore conducted the same analysis for data 
on clinical diagnoses in place of prescriptions, but found 
no major differences (data not shown). Finally, information 
was limited to a single year. A longer follow-up survey is 
now underway.

In conclusion, we found that validation of self-re-
ported medication use for hypertension, diabetes, and 
dyslipidemia was almost perfect among employees of 
large-sized companies in Japan. The results of this study 
support the fact that occupational health professionals 
can rely on the results of self-reported medication use for 
hypertension, diabetes, and dyslipidemia in carrying out 

Diabetesa 

Agreement Sensitivity Specificity PPV NPV

All 0.99 0.89 1.00 0.89 1.00

Sex

Men 0.99 0.89 1.00 0.89 1.00

Women 1.00 0.87 1.00 0.92 1.00

Age, y

<40 1.00 0.92 1.00 0.83 1.00

40 to 49 1.00 0.89 1.00 0.90 1.00

≥50 0.99 0.89 0.99 0.89 0.99

BMI, kg/m2

<18.5 1.00 0.82 1.00 0.90 1.00

18.5 to 
<25.0

1.00 0.90 1.00 0.88 1.00

≥25.0 0.99 0.89 0.99 0.91 0.99

Smoking

No 0.99 0.90 0.99 0.86 1.00

Current 
smoker

1.00 0.89 1.00 0.91 1.00

Heavy drinkingb 

No 0.99 0.90 1.00 0.90 1.00

Heavy 
drinker

0.99 0.85 1.00 0.88 0.99

Hemoglobin A1c, %

<6.5 1.00 0.84 1.00 0.88 1.00

6.5 to <8.0 0.91 0.92 0.89 0.91 0.91

≥8.0 0.87 0.92 0.80 0.87 0.87

Abbreviations: BMI, body mass index; NPV, negative predictive value; PPV, positive predictive value.
aPrescriptions of oral hypoglycemic drugs and/or self-injected insulin. 
bHeavy drinker defined as consumption of more than 46 g of ethanol per day. 
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health management and developing occupational health 
activities in companies.
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Dyslipidemiaa 

Agreement Sensitivity Specificity PPV NPV

All 0.98 0.86 0.99 0.83 0.99

Sex

Men 0.97 0.86 0.98 0.83 0.99

Women 0.99 0.87 1.00 0.85 1.00

Age, y

<40 1.00 0.77 1.00 0.76 1.00

40 to 49 0.98 0.83 0.99 0.83 0.99

≥50 0.96 0.87 0.97 0.84 0.98

BMI, kg/m2

<18.5 1.00 0.91 1.00 0.91 1.00

18.5 to 
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0.98 0.87 0.99 0.82 0.99

≥25.0 0.96 0.85 0.97 0.85 0.97

Smoking

No 0.98 0.83 0.99 0.83 0.99

Current 
smoker

0.98 0.87 0.99 0.84 0.99

Heavy drinkingb 

No 0.98 0.86 0.99 0.83 0.99

Heavy 
drinker

0.97 0.83 0.98 0.83 0.98

LDL cholesterol, mg/dL

<120 0.98 0.87 0.99 0.86 0.99

120 to <140 0.98 0.88 0.99 0.85 0.99

140 to <160 0.98 0.83 0.99 0.79 0.99

≥160 0.97 0.75 0.98 0.62 0.99

Abbreviations: BMI, body mass index; LDL, low-density lipoprotein; NPV, negative predictive value; PPV, 
positive predictive value.
aPrescriptions of hypercholesterolemia drugs. 
bHeavy drinker defined as consumption of more than 46 g of ethanol per day. 

T A B L E  6  Validity of self-reported 
use of medication for dyslipidemia for 
predicting actual prescriptions over 3 mo 
among subgroups

https://orcid.org/0000-0002-8319-8467
https://orcid.org/0000-0002-8319-8467
https://orcid.org/0000-0001-9173-420X
https://orcid.org/0000-0001-9173-420X
https://orcid.org/0000-0002-8821-4438
https://orcid.org/0000-0002-8821-4438
https://orcid.org/0000-0002-9126-206X
https://orcid.org/0000-0002-9126-206X
https://orcid.org/0000-0002-9126-206X


   | 9 of 9FUKAI et Al.

REFERENCES
 1. Fujita M, Sato Y, Nagashima K, Takahashi S, Hata A. Validity as-

sessment of self-reported medication use by comparing to phar-
macy insurance claims. BMJ Open. 2015;5:e009490.

 2. Rose G. The Strategy of Preventive Medicine. Oxford: Oxford 
University Press; 1992. ISBN 0-19-262125-4.

 3. Anderson TS, Xu E, Whitaker E, Steinman MA. A systematic review 
of methods for determining cross-sectional active medications using 
pharmacy databases. Pharmacoepidemiol Drug Saf. 2019;28:403-421.

 4. Christensen DB, Williams B, Goldberg HI, Martin DP, Engelberg 
R, Logerfo JP. Assessing compliance to antihypertensive med-
ications using computer-based pharmacy records. Med Care. 
1997;35:1164-1170.

 5. Schneeweiss S, Avorn J. A review of uses of health care utiliza-
tion databases for epidemiologic research on therapeutics. J Clin 
Epidemiol. 2005;58:323-337.

 6. Suissa S, Garbe E. Primer: Administrative health databases in ob-
servational studies of drug effects—advantages and disadvantages. 
Nat Clin Pract Rheumatol. 2007;3:725-732.

 7. Goedken AM, Lund BC, Cook EA, Schroeder MC, Brooks JM. 
Application of a framework for determining number of drugs. 
BMC Res Notes. 2016;9:272.

 8. Burns KE, Duffett M, Kho ME, et al. A guide for the design 
and conduct of self-administered surveys of clinicians. CMAJ. 
2008;179:245-252.

 9. Tisnado DM, Adams JL, Liu H, et al. What is the concordance 
between the medical record and patient self-report as data sources 
for ambulatory care? Med Care. 2006;44:132-140.

 10. Allin S, Bayoumi AM, Law MR, Laporte A. Comparability of 
self-reported medication use and pharmacy claims data. Heal Rep. 
2013;24:3-9.

 11. Richardson K, Kenny RA, Peklar J, Bennett K. Agreement be-
tween patient interview data on prescription medication use and 
pharmacy records in those aged older than 50 years varied by ther-
apeutic group and reporting of indicated health conditions. J Clin 
Epidemiol. 2013;66:1308-1316.

 12. Colantonio LD, Kent ST, Kilgore ML, et al. Agreement between 
Medicare pharmacy claims, self-report, and medication inventory 
for assessing lipid-lowering medication use. Pharmacoepidemiol 
Drug Saf. 2016;25:827-835.

 13. Nagata T, Mori K, Ohtani M, et al. Total health-related costs due to 
absenteeism, presenteeism, and medical and pharmaceutical expenses 
in Japanese employers. J Occup Environ Med. 2018;60:e273-e280.

 14. WHO.National Health Insurance Drug List—Japan. http://
apps.who.int/medic inedo cs/en/m/abstr act/Js195 48ja/. Accessed 
February 1, 2020

 15. Altman DG, Bland JM. Statistics notes: diagnostic tests 2: predic-
tive values. BMJ. 1994;309:102.

 16. Landis JR, Koch GG. The measurement of observer agreement for 
categorical data. Biometrics. 1977;33:159-174.

 17. Matsuda S. Health promotion policy in Japan. Asian Pac J Dis 
Manag. 2007;1:11-17.

 18. Ministry of Health, Labour and Welfare, Japan. Specific health 
checkups and specific health guideline. https://www.mhlw.go.jp/
engli sh/wp/wp-hw3/dl/2-007.pdf. Accessed February 1, 2020

 19. Hoehler FK. Bias and prevalence effects on kappa viewed in terms 
of sensitivity and specificity. J Clin Epidemiol. 2000;53:499-503.

 20. Kubo S, Noda T, Kawado M, et al. Changes in the average interval 
since last visit and the number of repeat outpatients in the Patient 
Survey of Japan. Japanese J Public Health. 2017;64:619-629.

 21. Anderson TS, Jing B, Wray CM, et al. Comparison of pharmacy 
database methods for determining prevalent chronic medication 
use. Med Care. 2019;57:836-842.

 22. Cotterchio M, Kreiger N, Darlington G, Steingart A. Comparison 
of self-reported and physician-reported antidepressant medication 
use. Ann Epidemiol. 1999;9:283-289.

 23. Haapea M, Miettunen J, Lindeman S, Joukamaa M, Koponen H. 
Agreement between self-reported and pharmacy data on medica-
tion use in the Northern Finland 1966 Birth Cohort. Int J Meth 
Psych Res. 2010;66:1308-1316.

 24. Nielsen MW, Søndergaard B, Kjøller M, Hansen EH. Agreement 
between self-reported data on medicine use and prescription re-
cords vary according to method of analysis and therapeutic group. 
J Clin Epidemiol. 2008;61:919-924.

 25. Ministry of Health, Labour and Welfare, Japan. Industrial safety and 
health act, article 66. http://www.japan esela wtran slati on.go.jp/law/
detai l/?print ID=&id=1926&vm=02&re=02. Accessed February 1, 
2020

 26. Ikegami N, Campbell JC. Medical care in Japan. N Engl J Med. 
1995;333:1295-1299.

 27. Cramer JA, Benedict Á, Muszbek N, Keskinaslan A, Khan ZM. 
The significance of compliance and persistence in the treatment 
of diabetes, hypertension and dyslipidaemia: a review. Int J Clin 
Pract. 2007;62:76-87.

 28. Shi L, Liu J, Koleva Y, Fonseca V, Kalsekar A, Pawaskar M. 
Concordance of adherence measurement using self-reported 
adherence questionnaires and medication monitoring devices. 
Pharmacoeconomics. 2010;28:1097-1107.

 29. Garfield S, Clifford S, Eliasson L, Barber N, Willson A. Suitability 
of measures of self-reported medication adherence for rou-
tine clinical use: a systematic review. BMC Med Res Methodol. 
2011;11:149.

 30. Wang TJ, Vasan RS. Epidemiology of uncontrolled hypertension in 
the United States. Circulation. 2005;112:1651-1662.

How to cite this article: Fukai K, Nagata T, Mori K, 
et al. Validation of self-reported medication use for 
hypertension, diabetes, and dyslipidemia among 
employees of large-sized companies in Japan. J Occup 
Health. 2020;62:e12138. https://doi.
org/10.1002/1348-9585.12138

http://apps.who.int/medicinedocs/en/m/abstract/Js19548ja/
http://apps.who.int/medicinedocs/en/m/abstract/Js19548ja/
https://www.mhlw.go.jp/english/wp/wp-hw3/dl/2-007.pdf
https://www.mhlw.go.jp/english/wp/wp-hw3/dl/2-007.pdf
http://www.japaneselawtranslation.go.jp/law/detail/?printID=&id=1926&vm=02&re=02
http://www.japaneselawtranslation.go.jp/law/detail/?printID=&id=1926&vm=02&re=02
https://doi.org/10.1002/1348-9585.12138
https://doi.org/10.1002/1348-9585.12138

