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ABSTRACT

Background: 8,000 children in North Korea died before they reached the 1 year after births in 2013, The high mortality rate of
children under five years of age is mainly caused by infectious diseases and malnutrition, The need for national pediatric
immunization and supply of vaccines will be vital when the abrupt reunification occurs, Objective: The purpose of this study is to
scrutinize the pediatric immunization coverage of North Korea, Additionally it is to estimate the amount and the costs needed to
vaccinate, Methods: The target population is the children of North Korea, The method is based on a pre—survey and an interview
of North Korea defectors, The target interviewees searched for are as follows; doctors, teachers, and others, The interview includes
questions on mortality rates and immunization coverage, The analysis is largely based on the statements of the health care
providers within the selected group. Results: The interviewees are 8; 7 female and 1 male, The birth years range from 1956 to 1982,
3 out of 8 are former health care providers; a doctor, a pharmacist, and a nurse. The morbidity rate of infectious diseases exceeds
the data from WHO, The immunization coverage is nearly 0% after 1980s. In order to ensure the welfare of North Korean children,
at least 8,234,000 vaccine doses, requiring over 105 million U.S, dollars, are needed. Conclusion: The morbidity rate of infectious
disease in North Korea is conspicuous, The preparation for supply and expenditure of vaccines is vital,

KEY WORDS: North Korea, pediatric, child, immunization, vaccine, reunification
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Table 1. Characteristics of interviewees (June, 2015).
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Table 2. Births and mortality rates of South Korea and North
Koreain 2013.

South Korea North Korea

Indicator Actual Actual
Al Al
UN data datat UN data data
Births” 472,000 436,455 358,000 A
Surviving infants$ 471,000 435,888 350,000 v

Infant mortality ratet
(per 1,000 live births)

Under-five mortality ratet
(per 1,000 live births)

3 3 22 A

27 A

"Births: The number of children born each year.

§Surviving infants: The number of children who have survived beyond
their first year of life.

fInfant mortality rate: The probability of dying between birth and
exactly one year of age. The infant mortality rate is expressed as the
number of infant deaths per 1,000 live births.

*Under-five mortdlity rate: The probability of dying between birth and
exactly five years of age. The under-five mortality rate is expressed as
the number of deaths of children under age five per 1,000 live births.
Data source: Immunization Summary, A statistical reference contain-
ing data through 2014 (The 2014 Edition). UNICEF and WHO.

* Data source: Live birth (August). Vital Statistics. Statistics Korea.
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1 A Female 1977 39 2007 30 Maried”  Central Central Doctort Student

2 B Female 1964 52 2002 38 Married Cenfral Central  Pharmacist’  Pharmacist

3 C Female 1974 42 2010 33 Maried!  Northeast  Central Nurse® Student

4 D Female 1982 34 2009 27 Married  Southeast South  Office worker Office worker

5 E Female 1956 60 2009 53 Maried  Northeast South Teacher Clerk

6 F Female 1969 47 1997 28 Maried  Northeast  Central Teacher Rﬁ'ﬁ:(oe L;S

7 G Female 1957 59 2010 53 Married Mideast Central Teacher Housewife

8 H Male 1974 42 2009 35 Married Midwest Central Teacher Office worker
Average 1969 46.8 2006 39.2 Married - - - -

8S K. (South Koreay); N.K. (North Koreay); “Stayed in China for 3 years; TMarried after defecting to South Korea; fSimplified the region in order to pro-

tect the privacy of interviewees

Duration of employment as a health care provider in North Korea. *doctor: 3 to 5 years; Ipharmacist: 12 years; °nurse: 6 months to 1 year
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Table 3. The UN data and testament of interviewees on immunization coverage rate of North Korea (%, interviewee’s estimates, 2015).

2013 2007 2000 1995 1990 1980
South Korea North Korea
Vacaine UN ACTUC*“ UN Actual UN Actual UN Actual UN Actual UN Actual UN Actual
datad  data” data®  data  dated  data  date®  data  data¥?  data date®  data dated data
BCG 99 99.8 98 \V4 96 v 78 \V4 82 v 99 v 50 -
DTP1 99 99.9 94 v 93 v 61 v 84 v 98 v 74 -
DTP3 99 99.6 93 v 92 v 56 v 64 v 98 v 50 -
HepBB 0 99.9 99 v 96 v v v v -
HepB3 99 99.4 93 v 92 v v 0 v 0 v -
Hib3 0 89.3 v v v/ 0 v 0 v -
Rota (last) 0 34.2 v v v \% v -
PcV3 0 77.8 0 v .. \v4 v .. \v4 . v -
Pol3 99 99.4 99 v 99 v 93 v 88 v 99 v 50 -
MCV1 99 99.6 99 v 99 v 78 v 67 v 98 v 29 -
MCV2 95 99 \v4 0 v 0 \v4 \v4 \v4 -
PAB 93 v 91 v 81 v 90 v 90 \v4 0 -

BCG: bacille Calmette-Guérin (vaccine against tuberculosis)

DTP1: first dose of diphtheria and tetanus toxoid with pertussis vaccine, DTP3 - third dose of diphtheria and tetanus toxoid with pertussis vaccine
HepBB: birth dose of hepatitis B vaccine, HepB3 - third dose of hepatitis B vaccine

Hib3: third dose of Haemophilus influenza type B vaccine
Rota (last): last dose of ratavirus vaccine

PcV3: third dose of Pneumococcal conjugate vaccine, Pol3 - third dose of polio vaccine
MCV1: first dose of measles-containing vaccine, MCV2 - second dose of measles-containing vaccine

PAB: protection at birth against tetanus

"Data source: 2013 Korea National Immunization Survey, Korea Centers for Disease Control & Prevention
§Data source: Immunization Summary, A statistical reference containing data through 2014 (The 2014 Edition), UNICEF and WHO
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Table 4. Immunization Coverage in North Korea (Immunization Coverage of interviewees; n = 8, yr 1956~2010).

Classification Disease Vaccine Immunization Coverage rate (%)
Tuberculosis BCG (intfradermal) o 87.5
Hepatitis B HepB o 37.5
Diphtheria, tetanus, pertussis DTaP, Td/Tdap o 75.0
Polio PV o 12.5
Haemophilus influenza type b PRP-T/HoOC o 12.5
. PCV (conjugate) X
National Coverage Pneumococcal . 0
PPSV (polysaccharide) X
Measles, mumps, rubella MMR o 62.5
Varicella Var o 75.0
Hepatitis A HepA X 0
Japanese encephalitis JE (kiled), JE (live attenuated) o 75.0
Influenza Flu (killed), Flu (live attenuated) o 12.5
Tuberculosis BCG (franscutaneous) X 0
Rotavirus RV X 0
RVS5 X 0
Private Coverage  Human papillomavirus HPV4/HPV2 X 0
Herpes zoster Loster X 0
Meningococcal MCV X 0
Typhoid ViCPS o 37.5
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BCG - bacille Calmette-Guérin (vaccine against tuberculosis)

HepB - vaccine against Hepatitis B, ViCPS - vaccine against Typhoid

DTP - vaccine against Diphtheria, Tetanus, and pertussis

PCV/PPSV - vaccines against pneumococcal, MMR - vaccine against measles, mumps, and rubella
HepA - vaccine against Hepatitis A, Cholera - vaccine against cholera
MCV - vaccine against meningococcal, Flu - vaccine against influenza

Pol - vaccine against polio

Fig. 1. Vaccines selected to be imperative in North Korea (n =7,
multiple choice).
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Table 5. Immunization commission fee by regulations on com-
mission of Immunization in South Korea (April 27, 2015).

Disease Vaccine Cost (KRW)
Tuberculosis BCG (intradermal) 16,950
Hepatitis B HepB 2,230
gfrmgiesno, fetanus, DTaP 4510

Td 12,600
Tdap 19,290
Polio PV 8,420
gfrm?sie;'%;iegor‘us’ DTaP-PV 20,210
Measles, mumps, rubella MMR 10,650
Varicella Var 12,570
Japanese encephalitis JbErO(il:]lllde:r'iV:g)u € 4,840
JE (live attenuated) 11,210
:/cgeemsphilus influenza Hib 5,630
Pneumococcal PCV (conjugate) 13 59,740
PCV (conjugate) 10 51,600
PPSV (polysaccharide) 14,310
Hepatitis A HepA 14,360

KRW (Korean Won)
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Table 6. Standard doses based on 2015 Korea Immunization
Schedule (2015).

Disease Vaccine Dose
Tuberculosis BCG (intradermail) 1
Hepatitis B HepB 3
Dlphfh§r|o, tetanus, DTaP 3
pertussis
Polio PV 3
D|phth§r|o, 1§10nus, DTaP-PV 3
pertussis, polio
Measles, mumps, rubella  MMR 1
Varicella Var 1

- JE (kiled, mouse
Jepanese encephalitis brain-derived) 3
JE (live attenuated) 2
Haemophilus influenza Hib 3
type b
Pneumococcal PCV (polysaccharide) 13 3
PCV (polysaccharide) 10 3
Hepatitis A HepA 2
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Table 7. Estimates of pediatric immunization doses for North Korea and South Korea. (April 27,2015)

Standard dosing Total dose for South  Total dose for North

Disease Vaccine Cost (KRW) number K(?reon peqioT[ic Kgreon peqlio’rric
immunization immunization$

Tuberculosis BCG (intradermal) 16,950 1 436,455 358,000
Hepatitis B HepB 2,230 3 1,309,365 1,074,000
Diphtheria, tetanus, pertussis DTaP 4,510 3 1,309,365 1,074,000
Polio PV 8,420 3 1,309,365 1,074,000
Measles, mumps, rubella MMR 10,650 1 436,455 358,000
Varicella Var 12,570 1 436,455 358,000
Japanese encephalitis JE (killed) 4,840 3 1,309,365 1,074,000
Haemophilus influenza type b Hib 5,630 3 1,309,365 1,074,000
Pneumococcal PCV (conjugate) 13 59,740 3 1,309,365 1,074,000
Hepatitis A HepA 14,360 2 872,910 716,000

Total 10,038,465 8,234,000

*multiplied by South Korean births as 436,455°) Smultiplied by North Korean births as 358,000"); KRW (Korean Won)

Table 8. Estimates of pediatric immunization costs for South Korea and North Korea (April 2711,2015)

Cost for pediatfric Cost for pediatric

Disease Vaccine cost §Tondord COS.T for fotal immunization of immunization of
(KRW) dosing number dosing (KRW) South Korea (KRW) North Korea (KRW)S

Tuberculosis BCG (intradermal) 16,950 1 16,950 7,397,912,250 6,068,100,000
Hepatitis B HepB 2,230 3 6,690 2,919,883,950 2,395,020,000
Diphtheria, tetanus, pertussis DTaP 4,510 3 13,530 5,905,236,150 4,843,740,000
Polio PV 8,420 3 25,260 11,024,853,300 9,043,080,000
Measles, mumps, rubella MMR 10,650 1 10,650 4,648,245,750 3,812,700,000
Varicella Var 12,570 1 12,570 5,486,239,350 4,500,060,000
Japanese encephalitis JE (killed) 4,840 3 14,520 6,337,326,600 5,198,160,000
Haemophilus influenza type b Hib 5,630 3 16,890 7,371,724,950 6,046,620,000
Pneumococcal PCV (conjugate) 13 59,740 3 179,220 78,221,465,100 64,160,760,000
Hepatitis A HepA 14,360 2 28,720 12,534,987,600 10,281,760,000
Total 325,000 141,847,875,000 116,350,000,000

*multiplied by South Korean births as 436,455 $multiplied by North Korean births as 358,000"); KRW (Korean Won)
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