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Abstract

not reported in Japan.

surveillance data in Japan.

for gonorrhea.

Background: The rates of newly diagnosed cases of sexually transmitted diseases, including genital chlamydial
infection and gonorrhea, are important for prevention and control of these diseases. However, nationwide rates are

Methods: We used the number of cases of sexually transmitted diseases reported by nationwide sentinel
surveillance in 2015, together with the number of all disease outpatients in September 2014 at all medical
institutions, drawn from the Survey of Medical Institutions of Japan. The number of cases of sexually transmitted
diseases in the total population was estimated using the ratio estimation method with the number of all disease
outpatients as auxiliary information. This method is currently used for estimating influenza cases from sentinel

Results: The estimated number of newly diagnosed cases per 100,000 population in 2015 in Japan was 244 (95%
confidence interval 211-277) for genital chlamydial infection, 87 (95% confidence interval 74-100) for genital
herpes, 61 (95% confidence interval 29-93) for condyloma acuminatum, and 89 (95% confidence interval 64-113)

Conclusion: We estimated the nationwide number of newly diagnosed cases of sexually transmitted diseases in
Japan from sentinel surveillance data. This provides useful information for public health policy-making.
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Background

Surveillance is essential for prevention and control of
sexually transmitted diseases (STDs) [1]. STD surveil-
lance systems have been established worldwide, and pro-
vide information on temporal trends and incidence [2—
4]. The rates of new diagnoses of STDs including genital
chlamydial infection and gonorrhea in the total popula-
tion have been shown in many countries. This informa-
tion indicates the magnitude of the burden of STDs and
plays an important role in the planning and evaluation
of countermeasures [1, 2, 5]. Exploring the sex and age
distribution of STDs could help to clarify high-risk
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groups, the appropriate targets for countermeasures, and
the suitable scale for these countermeasures. The annual
comparison of this information could reveal the effect
size of countermeasures and suggest the importance of
the improvements achieved [1, 6].

In Japan, sentinel surveillance is carried out for influ-
enza, some pediatric diseases and STDs as a part of the
National Epidemiological Surveillance for Infectious Dis-
eases (NESID) program [7, 8]. Sentinel medical institu-
tions (SMIs) are selected using well-designed criteria set
out in guidelines for sentinel surveillance [8, 9]. The tar-
get diseases for STD sentinel surveillance are genital
chlamydial infection, genital herpes, condyloma acumi-
natum and gonorrhea. Reports of recent trends from
sentinel surveillance data suggest that the number of
males newly diagnosed with condyloma acuminatum has
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slightly increased, the number of females newly diag-
nosed with genial chlamydial infection and condyloma
acuminatum has slightly decreased, and the numbers
newly diagnosed with other STDs were nearly constant
[10, 11]. The numbers of cases newly diagnosed with in-
fluenza and pediatric diseases in the total population
have been estimated using sentinel surveillance data, but
the new cases of STDs have not yet been estimated [8,
12, 13]. We aimed to estimate the rates of newly diag-
nosed STD cases in the total population from sentinel
surveillance data in Japan.

Methods

Sentinel surveillance for STDs in Japan

Details of NESID in Japan have been described else-
where [7, 8]. This system is maintained by the Ministry
of Health, Labour and Welfare, and uses two ways of
collecting information: surveillance for national notifi-
able diseases and sentinel surveillance. Syphilis is a na-
tional notifiable disease, and genial chlamydial infection,
genital herpes, condyloma acuminatum and gonorrhea
are included in the sentinel system for STDs [8, 10].

Under the sentinel surveillance for STDs, prefectural
governments select SMIs following Ministry guidelines
[8, 9]. The number of SMIs in the areas covered by each
health center is proportional to the population size, in-
creasing by one SMI for every 130,000 population. There
are around 900 SMIs, ranging from five to 60 across the
47 prefectures, and the prefectural figures are largely the
numbers required by the guidelines [14]. The Ministry
guideline recommends selecting SMIs using random
sampling from among medical institutions with obstet-
rics and/or gynecology departments, and those with ur-
ology, STD and dermatology departments [8, 9]. In
practice, however, SMIs are more likely to be selected
on a voluntary basis [14, 15]. Medical institutions are
classified as either hospitals if they have 20 or more
beds, or clinics if they have fewer than 20 beds. Each
SMI reports the monthly number of newly diagnosed
STD cases to the health center. Health centers notify the
prefectural government and the Ministry through an on-
line reporting platform.

The NESID in Japan uses established definitions of
STDs [10, 16]. For genital chlamydial infection and gon-
orrhea, patients who show possible symptoms are re-
quired to meet laboratory case definitions including
isolation of pathogens, detection of antigen, genome,
and significant rise of specific antibody for C. trachoma-
tis and Neisseria gonorrheae. For genital herpes and con-
dyloma acuminatum, patients only have to show clinical
symptoms; the characteristic herpetiform vesicular or ul-
cerative lesions, and papillary or cauliflower-like surface
warts in anogenital areas.
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Data

We analyzed reports of STD cases in 2015 from SMIs
with obstetrics, gynecology, urology and STD depart-
ments. The information came from the NESID in collab-
oration with the National Institute of Infectious Diseases
of Japan, which routinely summarizes surveillance data
[17]. These reports include the sex- and age-specific
number of newly diagnosed cases for four STDs. There
are very few SMIs with dermatology departments and
the sampling rate is very low, so we did not include data
from these in our analysis [14].

To estimate the number of new cases of STDs in
Japan, we used the number of all disease outpatients in
September 2014 from each hospital obstetrics,
gynecology, urology and STD department, and from
each clinic, reported in the Survey of Medical Institu-
tions of Japan, with permission from the Ministry [18,
19]. This survey is conducted every three years to deter-
mine the status of medical institutions (including all dis-
ease outpatients, in September) in Japan.

The data of about 93% of SMIs were linked with the
number of all disease outpatients by the name and
address of the medical institution. These data included
20,735 cases of genital chlamydial infection, 7021 cases
of genital herpes, 4465 cases of condyloma acuminatum
and 6808 cases of gonorrhea. They were used to esti-
mate the national numbers of STD cases.

Estimation of STD cases

The sex- and age-specific numbers of newly diagnosed
STD cases in the total population were estimated by the
ratio estimation method, with the number of all disease
outpatients as auxiliary information. This is the method
currently used for estimating influenza cases in the
NESID in Japan [12, 13]. The number of STD cases in
each prefecture and type of medical institution was esti-
mated as the number of STD cases at SMIs divided by
the ratio of the sum of the number of all disease outpa-
tients in SMIs to the sum in all medical institutions. The
number of STD cases in the total population was esti-
mated as the total of the STD case estimates for all pre-
fectures and types of medical institution. The four types
of medical institution were: 1) hospital obstetrics and
gynecology departments, 2) clinic with obstetrics and/or
gynecology departments, 3) hospital urology and STD
departments, and 4) clinic with urology and/or STD de-
partments. The Additional file 1: Appendix describes the
method in detail.

Results

Table 1 shows the mean number of all disease outpa-
tients in September 2014 at all medical institutions and
SMIs. There were 833 SMIs in total (6.7% of all medical
institutions). The mean numbers of all disease
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Table 1 Mean number of all disease outpatients in September 2014 at all and sentinel medical institutions

Type of medical institution

Hospital obstetrics and
gynecology departments

Clinic with obstetrics and/or
gynecology departments

Hospital urology and  Clinic with urology and/ Total
STD departments or STD departments

All medical institutions

No. 1861 4622
Mean number of all disease 944 1187
outpatients in September 2014

Sentinel medical institutions (SMIs)
No. 170 288
%)° (9.1 6.2)
Mean number of all disease 1549 1486
outpatients in September 2014

Ratio” 16 13

2619 3253 12,355
659 1243 1053
153 222 833
(5.8) (6.8) (6.7)
1234 1451 1443
1.9 1.2 14

STD sexually transmitted disease
#Proportion of SMIs to all medical institutions

PRatio of mean number of all disease outpatients in SMIs and all medical institutions

outpatients were higher in SMIs than all medical institutions.
The ratios of mean numbers of all disease outpatients ranged
from 1.2 to 1.9 at the four types of medical institution.

Table 2 shows the estimated numbers and rates of newly
diagnosed cases of genital chlamydial infection from sentinel
surveillance data in 2015 in Japan. The rate per 100,000
population was 244 (95% confidence interval [CI] 211-277).
The rate was lower in males than females (male-female ratio
of 0.8). In male patients, the highest age-specific rate was in
those aged 20—24 years (790). The rate decreased to less than
500 in those aged 35 and older. In female patients, the age-
specific rate was over 1000 in those aged 20-29 years, and
decreased among those aged 35 and older.

Table 3 shows the estimated numbers and rates of
newly diagnosed cases of genital herpes in 2015 in Japan.

The rate per 100,000 population was 87 (95% CI, 74—
100), and the rate was lower in males than females
(male-female ratio of 0.5). In male patients, the highest
rate was in those aged 25-29 years (154) and decreased
to less than 100 in those aged 40 and older. In female
patients, the rate was over 200 in those aged 20-34
years, and decreased in those aged 45 and older.

Table 4 shows the estimated numbers and rates of newly
diagnosed cases of condyloma acuminatum in 2015 in Japan.
The rate per 100,000 population was 61 (95% CI, 29-93),
and the rate was higher in males than females (male-female
ratio of 1.5). In male patients, the highest rate was in those
aged 25-29years (226) and decreased to less than 200 in
those aged 35 and older. In female patients, the rate was over
300 in those aged 20—24 years, and decreased after age 30.

Table 2 Estimated numbers and rates of newly diagnosed cases of genital chlamydial infection from sentinel surveillance data in

2015 in Japan

Age (years)  Males Females Total Male-
Number Rate (per 100,000 Number Rate (per 100,000 Number Rate (per 100,000 fe”,“a'e
(thousands) population) (thousands) population) (thousands) population) ;gig of
Estimate  95% Cl Estimate  95% Cl Estimate  95% Cl estimates
0-14 0.0 0.1 00 04 04 4.7 15 79 04 23 038 39 00
15-19 6.2 199.0 1677 2303 236 8024 6958 9089 298 492.2 4368 5476 02
20-24 24.6 789.5 6468 9321 564 1899.1 16024 21958 810 13303 11551 15055 04
25-29 259 7785 624.7 9323 400 12515 10232 14799 660 10102 8659 11544 06
30-34 24.7 657.2 5347 779.7 238 6529 516.1 789.7 484 655.1 558.1 7520 10
35-39 185 4338 3377 5299 146 3511 2500 4523 331 393.1 3211 4650 12
40-44 14.3 2858 2184 3533 84 172.8 1192 2263 227 2300 1839 2762 17
45-49 9.2 2083 1529 2638 45 1029 355 1702 137 156.1 1080 2041 20
50-54 5.1 1265 90.3 1627 22 546 12.7 96.5 73 90.7 62.9 1186 23
55 and older 6.0 266 186 346 13 48 20 76 73 14.7 106 18.7 55
Total 134.6 2176 1779 2573 1751 2684 2215 3152 3097 243.7 2105 2768 08
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Table 3 Estimated numbers and rates of newly diagnosed cases of genital herpes from sentinel surveillance data in 2015 in Japan

Age (years)  Males Females Total Male-
Number Rate (per 100,000 population)  Number Rate (per 100,000 population) Number Rate (per 100,000 population) female
(thousands) Estimate  95% Cl (thousands) Estimate  95% Cl (thousands) Estimate  95% Cl gf o
estimates
0-14 0.1 0.7 0.0 14 0.2 24 05 43 0.2 1.5 05 26 03
15-19 0.8 250 159 342 2.8 96.6 76.7 1165 36 59.8 49.0 70.7 03
20-24 36 116.8 57.0 1765 114 3826 3175 4477 150 2463 1924 3002 03
25-29 5.1 153.8 1069 2008 124 386.6 3199 4534 175 267.8 2240 3117 04
30-34 52 137.8 85.2 1903 101 2764 2268 3260 152 206.1 1654 2468 05
35-39 55 1282 84.7 1717 82 197.9 1621 2337 137 162.5 1314 1937 06
40-44 47 94.7 614 1280 65 134.2 1100 1584 112 114.2 93.0 1354 0.7
45-49 4.2 95.5 623 1287 48 111.0 86.9 1351 90 103.2 80.8 1256 09
50-54 28 69.7 46.5 929 42 1044 825 1263 70 87.0 70.5 1035 07
55and older 5.5 24.2 174 31.0 12.2 44.8 34.7 54.8 17.7 354 29.2 4.7 05
Total 375 60.6 434 77.8 728 1116 95.9 12721103 86.8 738 99.8 05

Table 5 shows the estimated numbers and rates of newly
diagnosed cases of gonorrhea in 2015 in Japan. The rate
per 100,000 population was 89 (95% CI, 64—113), and the
rate was higher in males than females (male-female ratio
of 2.6). In male patients, the highest rate was in those aged
20-24 years (540) and decreased to less than 200 in those
aged 40 and older. In female patients, the rate was over
200 in those aged 20—29 years, and decreased after age 30.

Discussion

Our study investigated the nationwide incidence of
STDs in Japan using sentinel surveillance data for infec-
tious diseases. This is the first study of which we are
aware to estimate the rates of new diagnoses of STDs
from sentinel surveillance data in Japan [10, 11, 20].

However, the coverage of SMIs among the national
population is used in several other countries to estimate
these numbers [21, 22]. In Japan, the population cover-
age of each medical institution is not known because of
the free access healthcare system [15, 20]. Previous stud-
ies have found that if SMIs were recruited on a volun-
tary basis for influenza sentinel surveillance, medical
institutions with more patients with influenza would
usually be selected as SMIs [12—14]. An assumption that
SMIs were randomly selected would therefore lead to
overestimation of influenza incidence. Using the number
of all disease outpatients as auxiliary information avoids
this assumption [13, 15]. A previous study showed that
this method would lead to relatively accurate estimates
of influenza incidence using influenza sentinel

Table 4 Estimated numbers and rates of newly diagnosed cases of condyloma acuminatum from sentinel surveillance data in 2015

in Japan
Age (years) Males Females Total Male-
Number Rate (per 100,000 population)  Number Rate (per 100,000 population)  Number Rate (per 100,000 population) fe”,“a'e
(thousands)  £imate 95% I (thousands)  £timate  95% I (thousands)  Eqtimate  95% CI e
estimates
0-14 0.0 06 00 13 0.0 0.1 0.0 0.7 0.1 03 00 038 64
15-19 0.7 21.2 12 313 22 750 54.1 959 29 474 34.2 60.5 03
20-24 57 1835 503 3167 92 309.5 1928 4262 149 2449 1243 3655 06
25-29 75 2260 511 4008 7.1 2226 1509 2943 147 2243 1058 3428 10
30-34 82 2199 410 3988 48 1320 776 1863 131 176.6 62.1 2910 1.7
35-39 6.3 1479 267 2691 33 79.2 449 1135 96 114.0 394 1887 19
40-44 6.3 126.2 418 2105 25 521 323 718 838 89.6 403 1389 24
45-49 35 79.1 385 119.8 1.2 27.7 135 419 4.7 536 276 796 29
50-54 27 67.0 24.1 1098 06 155 85 22.5 33 413 177 65.0 4.3
55 and older 4.5 19.7 99 29.5 1.1 4.1 1.7 6.5 56 11.2 5.7 16.6 48
Total 455 73.6 233 1238 321 49.2 326 65.8 776 61.0 29.0 93.1 1.5
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Table 5 Estimated numbers and rates of newly diagnosed cases of gonorrhea from sentinel surveillance data in 2015 in Japan

Age (years)  Males Females Total Male-
Number Rate (per 100,000 Number Rate (per 100,000 Number Rate (per 100,000 female
(thousands) population) (thousands) population) (thousands) population) gf of
Estimate  95% Cl Estimate  95% Cl Estimate  95% Cl estimates
0-14 0.0 0.1 0.0 0.6 0.1 1.5 0.0 30 0.1 0.8 0.0 1.6 0.1
15-19 48 1535 1243 1828 34 114.6 89.6 1395 82 134.6 1139 1554 13
20-24 169 5404 4073 6735 86 2896 1583 4209 255 418.1 3154 5209 19
25-29 155 464.0 3478 5803 7.1 2225 56.5 3885 226 3457 2365 4550 2.1
30-34 12.7 3375 2479 4271 40 109.8 0.0 2215 167 2253 1462 3043 3.1
35-39 9.7 2266 1729 2803 34 812 0.0 1803 130 1549 956 2143 28
40-44 82 165.2 1280 2025 29 594 0.0 1207 111 113.0 75.2 1508 28
45-49 538 1319 93.5 1703 15 339 00 773 73 834 521 1146 39
50-54 32 80.2 58.1 1024 11 27.1 22 52.1 43 538 363 713 30
55and older 34 15.2 11.8 185 04 1.5 0.7 23 38 7.7 6.1 93 103
Total 80.2 129.7 1014 1580 324 49.7 145 849 1126 886 63.9 1133 26

surveillance data from SMIs [13]. We found that the
mean numbers of all disease outpatients were higher in
SMIs than all medical institutions (Table 1), suggesting
that medical institutions with more patients with STDs
were usually selected as SMIs in the STD sentinel sur-
veillance. The method with the number of all disease
outpatients as auxiliary information was expected to re-
duce the bias of estimates of the number of newly diag-
nosed cases of STDs in the total population from non-
random selection of SMIs. Further study on the validity
of this method of estimating the numbers of STD cases
is needed [13, 15].

In Japan, countermeasures for STD prevention and
control are being implemented on the basis of the Min-
istry of Health, Labor and Welfare’s Guideline for Pre-
venting Specific Infectious Diseases Regarding Sexually
Transmitted Diseases [23]. The guideline includes im-
provements seeking to understand the occurrence and
trends of STDs, disseminate knowledge and educate
people, and provide opportunities for screening and con-
sultation. The NESID is fundamental for grasping the
occurrence and trends of STDs in Japan. The estimation
of rates of newly diagnosed STD cases in the present
study is precisely the kind of improvement called for to
understand the occurrence and trends of STDs. If this
estimation method was embedded in the NESID system,
estimates of STD cases in Japan could be shown on an
annual basis, providing more information [17]. In the
previous studies, genital chlamydial infection has been
identified as the most common STD in Japan, and it has
been found to be especially common among young
women [10, 11]. In the screening program for genital
chlamydial infection, free and anonymous voluntary
counseling and testing are carried out nationwide in
public health centers [24]. Our rate estimates not only

confirmed these previous findings of genital chlamydial
infection, but also indicated the magnitude of the bur-
dens and suggested the importance of countermeasures
against the disease. Observing rate estimates for genital
chlamydial infection, genital herpes, condyloma acu-
minatum and gonorrhea cases annually would cer-
tainly be useful for the planning and evaluation of
these countermeasures, but concrete action for the
improvement of such interventions would require fur-
ther information [1, 6].

The estimated rates of newly diagnosed cases of the
four examined STDs in 2015 in Japan enables compari-
sons of the magnitude of the burden of STDs between
Japan and other countries, including the United States
and European countries [2—4]. The results of these com-
parisons may be useful for public health policy-making
[23]. We found 244 newly diagnosed genital chlamydial
infection cases in 2015 in Japan per 100,000 population,
and a male-female ratio of 0.8. The surveillance report
in 2015 in the United States found 475 new cases per
100,000 population and a male-female ratio of 0.5 [3]. In
Europe, the rate and male-female ratio varied widely
among countries, but the overall rate and ratio were 175
and 0.7 [25]. The WHO report in 2018 included no rates
for genital chlamydial infection cases in other countries
[2]. The rate in Japan was between that found in the
United States and the average level in Europe, and the
male-female ratio in Japan was higher than both that
found in the United States and the average level in Eur-
ope. Interpreting these results is not easy. There may be
several reasons for these differences, including the extent
of access to sensitive diagnostics, differences in surveil-
lance data collection, variations in national testing pol-
icies, the level of testing policy implementation, and
actual differences in incidence rates [3, 25, 26].
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We found 89 newly diagnosed cases of gonorrhea per
100,000 population, and a male-female ratio of 2.6. The
United States surveillance report in 2015 found a rate of
123 and a male-female ratio of 1.3 [3]. In Europe, there
were again considerable variations among countries, but
the overall rate and ratio were 19 and 3.3 [27]. The rate
and male-female ratio in Japan were between those
found in the United States and the average level in Eur-
ope. These differences in rates and male-female ratios
between the United States, European countries and
Japan might be linked to real differences as well as dif-
ferences in healthcare systems, access to services, and
surveillance data collection [3, 26, 27]. The WHO report
showed that the rate in males aged 15—49 years in 2016—
2017 varied between 0.0 and 387.5 per 100,000 popula-
tion across 64 countries [2]. This range may be associ-
ated with the large differences mentioned before.

We found 61 newly diagnosed cases of condyloma
acuminatum per 100,000 population, and a male-female
ratio of 1.5. The rates of this disease were not included
in the surveillance reports in the United States and Eur-
ope or from the WHO [2-4]. A systematic review, how-
ever, showed that before 2010, the rates in seven
countries ranged from 118 in Spain to 205 in the United
States [28]. Vaccination against human papillomavirus,
which causes condyloma acuminatum, was introduced
in the United States in 2006, in most European countries
in 2007-2010, and in Japan in 2013 [20, 29, 30]. High
vaccination coverage is expected to lead to great de-
crease in the rate of condyloma acuminatum [30]. Ob-
serving future trends in the rate in Japan would be
important.

We found 87 new cases of genital herpes per 100,000
population, and a male-female ratio of 0.5. Again, the
rates for this disease were not included in surveillance
reports from the United States, Europe or the WHO [2—
4]. However, national surveillance reports showed rates
per 100,000 population of 62 in England and 120 in the
Netherlands [31, 32]. Genital herpes infections are sub-
clinical. Seroprevalence of herpes simplex virus has been
surveyed in the United States and several European
countries [33].

This study had some limitations. We estimated the
rates of newly diagnosed cases of four STDs in 2015 in
Japan. Other common STDs, such as chancroid and
trichomonas vaginalis, were not included [7, 8]. Syphilis
was also not included in our estimation, because its
reporting is mandatory in Japan, so no estimate of its in-
cidence is needed. STDs are often asymptomatic and
may not be diagnosed [1, 2]. The estimated rates might
therefore underestimate the actual incidence of infec-
tions [3, 5]. Information on the magnitude of underesti-
mation of the four STDs in Japan is unknown, and will
be an important target for future studies. The report
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data might include some cases which did not meet the
definition of STDs [16]. We used the data for about 93%
of SMIs linked with the number of all disease outpa-
tients, and this may have decreased the accuracy of our
estimates. We were able to make a broad comparison of
the rates of newly diagnosed cases of four STDs between
Japan and other countries including the United States
and European countries [2—4]. Better comparison would
require more advanced analysis.

Conclusion

We estimated the nationwide rates of newly diagnosed
STD cases of 2015 in Japan from sentinel surveillance
data. The rates per 100,000 population were 244 for
genital chlamydial infection, 87 for genital herpes, 61 for
condyloma acuminatum, and 89 for gonorrhea. It was
suggested that the rates of genital chlamydial infection
and gonorrhea were between those found in the United
States and the average level in Europe using their sur-
veillance data. Our estimates provide useful information
for public health policy-making.
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