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An evaluation of coronavirus disease 2019 (COVID-19) surveillance system,
Nopparat Ratchathani Hospital, Thailand, 10 January-30 April 2020

Authors: Suthanun Suthachana, Ubolrat Narueponjirakul, Prangsiri Nalam, Pattheenunt Thongsom

Division of Epidemiology, Department of Disease control
Abstract
Background: Coronavirus disease (COVID-19) is an emerging infectious disease that has a worldwide impact. After
China’ s report, the Department of Disease Control (DDC) established surveillance system at ports of entry and
all hospitals in the country in January 2020. Screening of suspected COVID-19 patients in hospitals and rapid
laboratory confirmation is critical for preventing wide disease spreading. Objectives of this study were to
understand process of the surveillance system, evaluate quantitative attributes of suspected COVID-19 case
reporting and qualitative attributes of the system at Nopparat Ratchathani Hospital, and provide
recommendations for system improvement.
Methods: Quantitative Cross-sectional and qualitative studies were conducted. The definition of a suspected COVID-19
case used for evaluation was a patient visiting the hospital during January-April 2020 with symptoms and history
meeting the DDC’s case definition of “Patient under investigation”. Quantitative analysis were used to assess
sensitivity, predictive value positive, data quality, and timeliness. To evaluate qualitative attributes including
usefulness, simplicity, flexibility, acceptability and stability, we interviewed personnel involved in the surveillance
system and conducted thematic analysis.
Results: The surveillance system in this hospital had screening process for suspected COVID-19 patients and
specimen collection for laboratory confirmation. It was a passive surveillance system with a reporting sensitivity
of 88.71% and a positive value predictive of 89.08%. Unreported suspected cases were among the severe and
fatal pneumonia cases. Variables, including gender, nationality, occupation, address (province), admission date
and date of onset, had 100% completeness while 91.38% was for age variable. The accuracy of variables including
age, admission date, and onset date were 94.34%, 93.40%, and 78.30%, respectively. For the timeliness, 88.88%
of cases were reported to the national database on the day of hospital admission. Gender, age, province and
week of onset variables had well representativeness. Qualitative findings suggested that the process of reporting
suspected cases had complicated workflow and multiple steps. Electronic mail reporting were used.
Conclusion: Increasing surveillance among hospitalized pneumonia patients, developing full-online database and
reporting system of COVID-19 surveillance, and combining laboratory and epidemiological databases are keys

recommendations to make the surveillance system more sensitive and effective.

Keywords: surveillance system, coronavirus disease 2019, evaluation, hospital
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 1™ week 2021

2020 2021 Case* Mean** Cumulative
Disease Week 50 Week 51 Week 52 Week 1  (Current  (2016-2020) 2021

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 3 0 0
Influenza 543 305 99 135 1082 16474 200 0
Meningococcal Meningitis 0 0 0 1 1 2 1 0
Measles 9 2 0 0 11 356 1 0
Diphtheria 0 0 0 0 0 2 0 0
Pertussis 0 0 0 0 0 5 0 0
Pneumonia (Admitted) 3047 1922 619 887 6475 19584 1219 0
Leptospirosis 38 38 2 3 81 178 6 1
Hand, foot and mouth disease 934 934 129 172 2169 3182 253 0
Total D.H.F. 181 181 15 10 387 4168 18 0
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Reported cases and deaths of diseases under surveillance by province, Thailand, 1st week 2021 (January 3-9, 2021)
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

Thailand, 2021 (January 1-12, 2021)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2020 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2021 POP.
CASERATE  CASE CASERATE  CASE DEC 31,
REPORTING AREAS OCT NOV DEC TOTAL TOTAL JAN FEB MAR APR TOTAL TOTAL
PER 100000 FATALITY PER 100000 FATALITY 2019
C (o c C D POP. RATE%)|f C C C c C D POP.  RATE (%)
Total 4281 2813 939 71293 51 107.53  0.07 00 0 0 0 0 000 0.00 66,486,458
Northern Region 1085 606 241 14789 13 12215  0.09 00 0 0 0 0 000 0.00 12,117,744
ZONE 1 505 282 69 8379 6 14254  0.07 00 0 0 0 0 0.00 0.00 5,891,985
Chiang Mai 263 150 29 32713 1 186.46  0.03 00 0 0 0 0 0.00 0.00 1,771,499
Lamphun 18 10 3 172 0 42.37  0.00 00 0 0 0 0 0.00 0.00 405,515
Lampang 47 18 7 954 1 12810  0.10 00 0 0 0 0 0.00 0.00 740,600
Phrae 10 2 1 205 0 4593  0.00 0 0 0 0 0 0 0.00 0.00 443,408
Nan 18 " 1 294 0 61.32  0.00 00 0 0 0 0 0.00 0.00 478,608
Phayao 6 1 1 240 1 5040 042 00 0 0 0 0 0.00 0.00 473,786
Chiang Rai 73 29 12 1640 2 12714 012 00 0 0 0 0 0.00 0.00 1,295,217
Mae Hong Son 160 61 15 1601 1 570.10  0.06 0 0 0 0 0 0 0.00 0.00 283,352
ZONE 2 240 149 81 4250 6 11921 0.4 00 0 0 0 0 0.00 0.00 3,570,128
Uttaradit 34 26 13 587 2 12866  0.34 0 0 0 0 0 0 0.00 0.00 454,252
Tak 58 44 25 %2 1 11579 0413 00 0 0 0 0 0.00 0.00 660,147
Sukhothai 43 2 2 701 2 1747 029 0 0 0 0 0 0 0.00 0.00 596,165
Phitsanulok 47 43 17 90 0 10391  0.00 00 0 0 0 0 0.00 0.00 866,068
Phetchabun 58 14 5) 1310 1 131.67  0.08 0 0 0 0 0 0 0.00 0.00 993,496
ZONE 3 289 191 91 2869 1 95.88  0.03 0 0 0 0 0 0 0.00 0.00 2,983,068
Chai Nat 39 16 0 709 0 21551 0.00 00 0 0 0 0 0.00 0.00 327,437
Nakhon Sawan 177 135 74 1230 1 11553  0.08 00 0 0 0 0 0.00 0.00 1,061,926
Uthai Thani 14 9 5) 247 0 7492 0.00 0 0 0 0 0 0 0.00 0.00 329,026
Kamphaeng Phet 25 1 4 300 O 4118  0.00 00 0 0 0 0 0.00 0.00 726,836
Phichit 34 20 8 383 0 70.84  0.00 0 0 0 0 0 0 0.00 0.00 537,843
Central Region* 2191 1700 481 22476 18 98.73  0.08 0 0 0 0 0 0 000 0.00 22,879,997
Bangkok 704 787 184 5820 O 10247 0.00 00 0 0 0 0 0.00 0.00 5,671,457
ZONE 4 428 241 97 4214 8 78.87 0419 0 0 0 0 0 0 0.00 0.00 5,381,695
Nonthaburi 112 99 59 726 1 5864  0.14 0 0 0 0 0 0 0.00 0.00 1,255,840
Pathum Thani 47 23 12 366 0 3217 0.00 00 0 0 0 0 0.00 0.00 1,154,848
P.Nakhon S.Ayutthaya 74 28 7 558 2 6841  0.36 0 0 0 0 0 0 0.00 0.00 818,815
Ang Thong 37 7 5 483 1 171.88  0.21 00 0 0 0 0 0.00 0.00 280,246
Lop Buri 86 52 1 1046 0 137.99  0.00 0 0 0 0 0 0 0.00 0.00 757,145
Sing Buri 1 0 0 M3 2 14924  0.64 00 0 0 0 0 0.00 0.00 208,912
Saraburi 55 3 12 608 2 9448  0.33 0 0 0 0 0 0 0.00 0.00 645,468
Nakhon Nayok 16 1 1 M4 0 4389  0.00 00 0 0 0 0 0.00 0.00 260,421
ZONE 5 509 289 102 4204 2 7895  0.05 0 0 0 0 0 0 0.00 0.00 5,344,807
Ratchaburi 92 33 0 1006 0 11529  0.00 0 0 0 0 0 0 0.00 0.00 873,310
Kanchanaburi 64 28 13 360 O 4042  0.00 00 0 0 0 0 0.00 0.00 894,338
Suphan Buri 110 74 33 736 1 86.55  0.14 0 0 0 0 0 0 0.00 0.00 847,526
Nakhon Pathom 115 89 32 926 0 101.28  0.00 00 0 0 0 0 0.00 0.00 918,542
Samut Sakhon 80 1 0 533 1 9298 019 00 0 0 0 0 0.00 0.00 581,334
Samut Songkhram 5 5 2 69 0 3560  0.00 00 0 0 0 0 0.00 0.00 193,548
Phetchaburi 26 31 16 368 0 76.14  0.00 0 0 0 0 0 0 0.00 0.00 484,743
Prachuap Khiri Khan 17 18 6 2060 0 37.70  0.00 00 0 0 0 0 0.00 0.00 551,466
ZONE 6 511 367 98 7529 8 123.66  0.11 00 0 0 0 0 0.00 0.00 6,154,601
Samut Prakan 84 5 10 735 1 55714 0.4 00 0 0 0 0 0.00 0.00 1,335,742
Chon Buri 220 19 65 2308 2 151.61  0.09 00 0 0 0 0 0.00 0.00 1,546,873
Rayong 110 81 1M 2357 2 32860  0.08 0 0 0 0 0 0 0.00 0.00 729,035
Chanthaburi 26 10 3 660 0 12325  0.00 00 0 0 0 0 0.00 0.00 537,097
Trat 7 0 183 1 7964 055 00 0 0 0 0 0.00 0.00 229,936
Chachoengsao 15 5 213 0 2990 0.00 00 0 0 0 0 0.00 0.00 717,561
Prachin Buri 25 " 1 556 0 11356  0.00 00 0 0 0 0 0.00 0.00 493,159
Sa Kaeo 24 3 3 517 2 9183 039 0 0 0 0 0 0 0.00 0.00 565,198
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TABLE 3

Thailand, 2021 (January 1-12, 2021)

Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2020 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2021 POP.
REPORTING AREAS OCT NOV DEC TOTAL TOTAL CASERATE  CASE I\ ks MAR APR TOTAL ToTAL CASERATE  CASE DEC31,
PER 100000 FATALITY PER 100000 FATALITY 2019
C C C C D POP. RATE%)|| C C C C C D POP.  RATE (%)
NORTH-EASTERN REGION 653 269 112 28075 13 12760 0.05 0 0 0 0 0 0 0.00 0.00 22,014,740
ZONE 7 125 66 28 7004 4 138.36  0.06 0 0 0 0 0 0 0.00 0.00 5,057,831
Khon Kaen 28 18 10 3168 2 17542  0.06 0 0 0 0 0 0 0.00 0.00 1,804,384
Maha Sarakham 20 1 4 1400 2 14537 014 0 0 0 0 0 0 0.00 0.00 962,856
Roi Et 49 25 8 1637 0 12520  0.00 0 0 0 0 0 0 0.00 0.00 1,306,210
Kalasin 28 12 6 79 0 81.06  0.00 0 0 0 0 0 0 0.00 0.00 984,381
ZONE 8 52 29 14 4161 5 7492 0412 0 0 0 0 0 0 0.00 0.00 5,559,986
Bungkan 7 1 0 683 0 161.28  0.00 0 0 0 0 0 0 0.00 0.00 424,016
Nong Bua Lam Phu 2 0 0 297 1 58.02 034 00 0 0 0 0 0.00 0.00 512,449
Udon Thani 18 16 1 941 2 5937 0.2 0 0 0 0 0 0 0.00 0.00 1,586,656
Loei 10 4 2 926 0 14419  0.00 0 0 0 0 0 0 0.00 0.00 642,862
Nong Khai 7 4 6 521 2 10096  0.38 0 0 0 0 0 0 0.00 0.00 522,207
Sakon Nakhon 1 2 3 335 0 2911 0.00 0 0 0 0 0 0 0.00 0.00 1,152,835
Nakhon Phanom 7 2 2 452 0 6292 0.00 0 0 0 0 0 0 0.00 0.00 718,961
ZONE9 305 108 30 12515 3 184.78  0.02 0 0 0 0 0 0 0.00 0.00 6,778,372
Nakhon Ratchasima 86 42 12 6202 3 23467  0.05 0 0 0 0 0 0 0.00 0.00 2,647,663
Buri Ram 33 7 3 1330 0 8347 0.0 0 0 0 0 0 0 0.00 0.00 1,595,299
Surin 176 54 14 2487 0 17796 0.00 0 0 0 0 0 0 0.00 0.00 1,397,343
Chaiyaphum 10 5 1 2496 0 21913 0.00 0 0 0 0 0 0 0.00 0.00 1,138,067
ZONE 10 17 66 40 4395 1 95.26  0.02 0 0 0 0 0 0 0.00 0.00 4,618,551
Si Sa Ket 56 81l 15 1028 0 69.81  0.00 0 0 0 0 0 0 0.00 0.00 1,472,934
Ubon Ratchathani 85 30 21 2425 1 12953  0.04 0 0 0 0 0 0 0.00 0.00 1,876,347
Yasothon 21 4 3 338 0 6269  0.00 0 0 0 0 0 0 0.00 0.00 538,013
Amnat Charoen 4 0 0 166 0 4387  0.00 00 0 0 0 0 0.00 0.00 378,530
Mukdahan 5 1 1 438 0 12460  0.00 0 0 0 0 0 0 0.00 0.00 352,727
Southern Region 352 238 105 5953 7 6315 0.2 0 0 0 0 0 0 0.00 0.00 9,473,977
ZONE 11 133 9% 4 2352 1 5266  0.04 00 0 0 0 0 0.00 0.00 4,487,837
Nakhon Si Thammarat 31 17 6 899 0 5767  0.00 0 0 0 0 0 0 0.00 0.00 1,561,179
Krabi 1 9 6 222 0 47.06  0.00 00 0 0 0 0 0.00 0.00 475,239
Phangnga 8 8 7 242 0 90.34  0.00 0 0 0 0 0 0 0.00 0.00 268,513
Phuket 4 2 177 0 4358  0.00 00 0 0 0 0 0.00 0.00 413,397
Surat Thani 17 15 0 367 0 3460  0.00 0 0 0 0 0 0 0.00 0.00 1,065,756
Ranong 11 7 5 150 0 7848  0.00 0 0 0 0 0 0 0.00 0.00 192,619
Chumphon 51 36 15 295 1 5781 034 0 0 0 0 0 0 0.00 0.00 511,134
ZONE 12 219 142 64 3601 6 7260 017 0 0 0 0 0 0 0.00 0.00 4,986,140
Songkhla 97 53 28 1252 1 8765 0.08 0 0 0 0 0 0 0.00 0.00 1,434,298
Satun 0 0 2 52 0 1622  0.00 0 0 0 0 0 0 0.00 0.00 322,580
Trang 19 12 0 510 2 7930 039 0 0 0 0 0 0 0.00 0.00 643,140
Phatthalung 7 6 5 183 0 3486  0.00 00 0 0 0 0 0.00 0.00 524,955
Pattani 26 13 5 541 1 7578 0418 0 0 0 0 0 0 0.00 0.00 721,591
Yala 22 16 10 436 1 8229 023 0 0 0 0 0 0 0.00 0.00 534,328
Narathiwat 48 42 14 627 1 7844  0.16 0 0 0 0 0 0 0.00 0.00 805,248
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C = Cases

D = Deaths
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