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COMPETENCIES IN PREVENTION, CONTROL AND RESPONSE TO PUBLIC HEALTH
HAZARD OF PROVINCIAL FIELD EPIDEMIOLOGISTS

ANUPONG SIRIRUNGREUNG 5836457 PHMP/M

M.P.H.

THEMATIC PAPER ADVISORY COMMITTEE: WIRIN KITTIPICHAI Ph.D.,
MATHUROS TIPAYAMONGKHOLGUL, Ph.D.

ABSTRACT

Field epidemiologists play an important role in prevention, control and responses
to public health hazards. A competency and training needs assessment could bring about more
effective human resource development. This study aimed to assess the competency and
training needs in prevention, control and responses to public health hazards among provincial
surveillance and rapid response team field epidemiologists in Thailand and to explore the
association between individual factors and competency score. The cross-sectional study
among provincial surveillance and rapid response team field epidemiologists who worked in
the fiscal year 2015 in Thailand was conducted. Data collection were accomplished with the
self-assessment questionnaire from March to April 2015.

In total, 219 respondents were included in the study. Of those respondents, the
male-to-female ratio was 1 per 0.98, median age was 47 years (Q1 = 40 years, Q3 = 52 years),
53.7% graduated with a master degree, 45.3% passed the official epidemiology training, and
the median time that they had been on the job was 10 years (Q1 = 5.1 years, Q3 = 18.7 years).
The competencies that respondents felt lacking in competency and the need for additional
training were [1] in composing situation reports and critical information reports for emergency
public health situations, [2] emergency public health situations evaluations and needs
assessment, [3] explanations about disease prevention and control law for the community, [4]
critique the outbreak investigation report, [5] inferential statistics analysis and [6] specimens
collection from dangerous disease suspected cases. The factors associated with the overall
competency score were master degree education or higher (p = 0.001), epidemiology
training experience (p < 0.001), and epidemiology working duration of over 5 years
(p <0.001).

This study emphasizes provincial field epidemiologist development that should

be relied on for their training needs and specific competency development.

KEY WORDS: COMPETENCY/ FIELD EPIDEMIOLOGIST/ PROVINCIAL LEVEL/
THAILAND
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COMPETENCIES IN PREVENTION, CONTROL AND RESPONSE TO PUBLIC
HEALTH HAZARD OF PROVINCIAL FIELD EPIDEMIOLOGISTS

ANUPONG SIRIRUNGREUNG 5836457 PHMP/M

M.P.H.

THEMATIC PAPER ADVISORY COMMITTEE: WIRIN KITTIPICHAI, Ph.D.,
MATHUROS TIPAYAMONGKHOLGUL, Ph.D.

EXTENED SUMMARY

Background

Now a day, the expanding of global transportation causes increasing risk
for pandemic and extended public health hazards which impact to human being and
national economics'?). We experienced with vigorous outbreaks of infectious diseases
such as Severe Acute Respiratory Syndrome (SARS)®™, Influenza®”, Ebola
virus®,andMiddle East Respiratory Syndrome Corona Virus (MERS-CoV)®!'?. To
cope with those problems, the World Health Organization (WHO)amended the
International Health Regulation (IHR)which aimed to protect, control, and response to
the infectious disease outbreaksand international public health hazards by using the
proper methods and causing less impact to the global trading and travel. WHO had
revised the IHR until the latest version which was implemented in 20051V,

The human resource development was an important mechanism for each
countries to follow IHR 2005. The epidemiologists were one of public health
workforce that conducted surveillance and response activities for disease outbreaks
and public health hazards.The THR 2005 purposes which relate to epidemiologist
competency are outbreak detection and epidemiological surveillance, international

public health hazard report and collaboration network development!~1%,
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In Thailand, we had adopted the IHR 2005 and lunched the plan by the
Ministry of Public Health since 2007?). We had developed epidemiological
workforce using the Surveillance and Rapid Response Team(SRRT) project for
national, regional, provincial and district levelssince 2016. And, Thailand also had
initiated the standard guideline for SRRT and conducted the team evaluation in all
levels®). The field epidemiologistswere core workforce of SRRT. For serving the IHR
2005 purpose, the important thing was promote the competency of field
epidemiologist in SRRT. However, there were some mismatching in SRRT standard
guideline and THR 2005 contents that were academic publishing, project evaluation, and
risk communication'*?3, Thailand stilled lacking of study about individual competency
of field epidemiologists in provincial SRRT toreflex their work efficacy and specific

training needs.

Objectives

1. To evaluate competencies in prevention, control and response to public
health hazard of field epidemiologists in provincial surveillance and rapid response
team

2. To explore training needs of competencies in prevention, control and
response to public health hazard of field epidemiologists in provincial surveillance and
rapid response team

3. To explore associations between overall competency score in
prevention, control and response to public health hazard and personal factors: sex, age,
graduation, epidemiological training experience, and working experience of field

epidemiologists in provincial surveillance and rapid response team.

Methods

The study was cross-sectionalstudy which conducted in March to April
2016. The self-assessment questionnaire was distributed to field epidemiologists in
provincial surveillance and rapid response team which actually worked in the fiscal

year 2015, totally 300 persons. Those name list was surveyed in the workshop
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conference of regional and provincial epidemiologic and SRRT network during
December 201569,

The questionnaire was relied on the core competencies concept of THR
200513and SRRT standard practice guideline®. Some of question contents were
translated and applied from the epidemiological competency self-assessment
questionnaireof the Council of State and Territorial Epidemiologists, United State of
America, 201315, The questionnaire comprised of two parts: the general characteristic
in 17 questions and the self-assessment competency and training need in 42 topics.

The question asking about competency level was 5-rating scale:

Very low(score 1)meant nothaving or having very low range of
knowledge, skill and self-confidence on that issue.

Low (score 2)meant having low range of knowledge, skill and
self-confidence on that issue which required fully assistance from the expert.

Intermediate (score 3)meant having middle range of
knowledge, skill and self-confidence on that issue which required partial assistance
from the expert.

High (score 4)meant having high range of knowledge, skill and
self-confidence on that issue which not required assistance from the expert.

Very high (score S5)meant having very high range of
knowledge, skill and self-confidence on that issue which capable to teach and give the
suggestion.

The training need sore was 1 to 5 scale where 1 was very low training need
and 5 was very high training need.

The questionnaire was audited the content validity by epidemiology
experts of Thailand and the expert on SRRT workforce development of Bureau of
Epidemiology, Ministry of Public Health, totally 3 persons. The pre-test study was
conducted to evaluate the reliability of questionnaire among the surveillance and rapid
response team members of Department of Disease Prevention and Control, Ministry of
Public health, Nonthaburi province. Totally 33 officers were included in pre-test study.
The Cronbach’s alpha of competency questionnaire was 0.98 which range of corrected
item-total correlation were 0.45 — 0.86. And for training need, Cronbach’s alphawas

0.99which total correlation were ranged 0.71 — 0.92.
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The data was analyzed using R version 3.2.0 andMicrosoft Excel 2013.
The data was summarized in national and regional level and described in mean median
and proportion of each variables. The competency levels, 5-rating scale, were
transformed into three groups: very low — low competency, intermediate competency,
and high — very high competency. And, the training need scales weretransformed into
three groups:1 — 2 score, 3 score, and 4 — 5 score. Then, interpreted the results by
ranking the proportion of those new groups of competency and training need level.

Identify the association between the personal factors and overall
competency score by using independent sample t-test and Analysis of Variance
(ANOVA).The hypotheses were tested with level of statistical significance less than
0.05 (& <0.05).

This study was fully funded by Bureau of Epidemiology, Ministry of
Public Health. And, the study was approved by the ethical review committee for
human research, Faculty of Public Health, Mahidol University — certificate no. MUPH
2016-031.

Results

Totally, 219 respondents were included to the study. Of those respondents,
male-to-female ratio was 1 per 0.98, median age was 47 years (IQR = 40 — 52 years),
53.7% were graduated master degree, 45.3% were passed the official epidemiology
training, median time that they had been on the job was 10 years (IQR = 40 — 52
years), and 50.7% did not had any academic publication.

The top-fivetopics which had largest proportion of respondents who felt
lacking of competency (very low — low competency) were collecting the specimen
from death body following the standard guideline (68.8%), writing and publishing
academic articles (52.3%), composing the situation report and critical information
report for public health emergency situation (49.5%), explanation about disease
prevention and control law for community people (44.7%), and critique the outbreak
investigation report or study results (42.1%).

The top-fivetopics which had largest proportion of respondents who

needed additional training were risk assessment for emergency public health hazard
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(77.0%), composing the situation report and critical information report for public
health emergency situation (76.9%), conducting the inferential study and controlling
the confounding factors (76.4%), conducting surveillance evaluation for improving
local surveillance (75.6%), emergency public health situation evaluation and need
assessment (74.1%).

While considering about competency level and training need proportion
together, the topics that respondents felt lacking of competency and needed additional
training were[1] in composing situation reports and critical information reports for
emergency public health situations, [2] emergency public health situations evaluations
and needs assessment, [3] explanations about disease prevention and control law for
the community, [4] critique the outbreak investigation report, [5] inferential statistics
analysis and [6] specimens collection from dangerous disease suspected cases.

Furthermore, the topics that respondents felt lacking of competencybut had
low training need were [1] collecting the specimen from death body following the
standard guideline, [2] infection control and disinfection, and [3] writing and
publishing academic articles (Table 1).

The personal factors which associated with overall competency score were
master degree education or higher (p = 0.001), epidemiology training experience (p <

0.001), and epidemiology working duration of over 5 years (p < 0.001) (Table 2).

Table 1 Percentage of self-assessment competency level and training need on
prevention control and response to public health hazard among provincial epidemiologist —

Thailand, 2016

Competency Item

Percentage of competency
level answering

Percentage of training
need answering

Very low
- Low

Inter- High —
mediate Very high

Very low— Very high
1-2 3 4-5

1. Identify the policy and budget
for public health hazard/disease
prevention and control

2. Design and conduct project
evaluation on public health
hazard/disease prevention and

control

219 21.0 493 297 219

219 274 475 251 219

7.7 21.5 70.8

59 242 69.9
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Table 1 Percentage of self-assessment competency level and training need on
prevention control and response to public health hazard among provincial epidemiologist —

Thailand, 2016 (cont.)

Percentage of competency Percentage of training
level answering need answering
Competency Item n n Very | Very high
p Y Very low  Inter- High — cryfowm vety g
-Low mediate Very high 1-2 3 4-5

3. Collaborate with government 216 153 389 458 216 125 18.5 69.0
and non-government organization

for establishing multidisciplinary

network on public health

hazard/disease prevention and control

4. Manage the big database in local 217  15.7 40.1 442 217 106 203 69.1
area

5. Analyze and identify the 217 8.7 355 558 217 69 20.3 72.8
surveillance data for outbreak and

public health hazard detection

6. Report the important 217 5.5 341 604 217 102 207 69.1
information about outbreak and

public health hazard to authorized

organization

7. Conduct surveillance evaluation 217 157 447 39.6 217 7.4 17.0 75.6
for improving local surveillance

8. Risk assessment for emergency 217 244 465 290 217 64 16.6 77.0
public health hazard

9. Identify community health 218 225 491 284 217 69 21.7 71.4
problems using health status

evaluation

10. Detect the outbreak and public 219 9.6 443  46.1 219 9.1 19.7 71.2
health hazard from local

surveillance system

11. Establish event-based 219  19.6 402 402 219 78 18.7 73.5
surveillance system

12. Collaborate with community for 219  14.1  46.6 393 218 83 22.0 69.7
disease prevention and control

13. Practice with the local 219 174 493 333 218 6.9 21.1 72.0
organization on emergency

operation plan
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Table 1 Percentage of self-assessment competency level and training need on
prevention control and response to public health hazard among provincial epidemiologist —

Thailand, 2016 (cont.)

Percentage of competency Percentage of training
level answering need answering
Competency Item n n Very | Very high
p y Very low  Inter- High — cryfowm vety g
-Low mediate Very high 1-2 3 4-5

14. Emergency public health situation 215  34.0  46.5 195 216 6.5 19.4 74.1
evaluation and need assessment

15. Compose the situation report 216  49.5 338 16.7 216 6.5 16.7 76.8
and critical information report for

public health emergency situation

16. Collect specimens from patients 216  30.1  39.8 30.1 216 74 21.8 70.8
who infected dangerous disease

following the standard guideline

17. Collect specimens from general 215 233 353 414 214 9.8 229 67.3
patients following the standard

guideline

18. Collect the specimen from death 215  68.8  21.4 9.8 216 143 27.8 57.9
body following the standard

guideline

19. Conduct outbreak investigation 216 102 412 48.6 216 8.8 20.4 70.8
and setup the hypothesis for

investigation

20. Perform descriptive analysis 216 157 408 435 215 93 20.5 70.2
21.Perform inferential analysis and 216  31.0 445 245 216 79 15.7 76.4
control confounding factors

22.Lead the team on dangerous 218 37.6 340 284 218 83 22.5 69.3
disease investigation

23.Control the outbreak and public 218  22.0 43.1 349 217 69 23.0 70.1
health hazard

24. Suggest the disease prevention 218 7.8 358 564 218 119 18.8 69.3
and control measure for community

25. Support the referral process for 218 192 358 450 217 102 24.4 65.4
dangerous disease infected patients

26. Screen and isolate the suspected, 218 170 450 38.0 218 9.2 23.4 67.4
probable, and confirmed dangerous

disease infected patients
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Table 1 Percentage of self-assessment competency level and training need on
prevention control and response to public health hazard among provincial epidemiologist —

Thailand, 2016 (cont.)

Percentage of competency Percentage of training
level answering need answering
Competency Item n n Very | Very high
p y Very low  Inter- High — cryfowm vety g
-Low mediate Very high 1-2 3 4-5

27.Manage the quarantine process 218 349 431 220 218 69 27.1 66.0
for suspected dangerous disease

infected patients

28.Don and doff personal 218 234 408 358 217 115 21.7 66.8
protective equipment correctly

29. Infection control and disinfection 217  25.8  46.1  28.1 217 11.1 22.1 66.8
30. Plan and exercise the emergency 218 234 482 284 218 6.9 22.5 70.6
public health hazard operation protocol

31.Manage the outbreak 218 280 394 326 218 11.0 27.1 61.9
investigation operation and budget

32. Conduct proper risk 218 179 482 339 218 8.7 229 68.4
communication for community

people

33. Describe and apply the ethic 218 362 473 16.5 217 9.2 30.0 60.8

guideline for research study

34. Explain about disease 217 447  40.6 147 216 8.8 19.0 72.2
prevention and control law

35. Write and present the study 218 238 468 294 217 78 249 67.3
result to community and local

organizations

36. Effectively use the 218 6.0 289 651 218 165 21.6 61.9

communication technology

37. Communicate the outbreak 218 124 431 445 218 124 21.1 66.5
investigation and surveillance

finding to the community

38. Assess self-competency and 215 186 53.0 284 214 75 25.7 66.8
plan for self-improvement

39. Coordinate with the laboratory for 216  17.1  42.1  40.8 215 13.5 21.9 64.6
specimen collection and transport

following standard guideline
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Table 1 Percentage of self-assessment competency level and training need on

prevention control and response to public health hazard among provincial epidemiologist —

Thailand, 2016 (cont.)

Competency Item

Percentage of competency
level answering

Percentage of training
need answering

Very low— Very high

Verylow Inter-  High—
-Low mediate Very high 1-2 3 4-5

40. Writing and publishing 216 523 361 116 215 79 23.7 68.4

academic articles

41.Discuss and conclude the study 216 352 444 204 216 8.8 21.3 69.9

finding or outbreak investigation

results

42. Critique the outbreak 216 421 384 195 216 69 21.8 71.3

investigation report or study results

Table 2 Personal factors and total score of competencies on prevention control and

response to public health hazard among provincial epidemiologist — Thailand, 2016

Personal Factor n MeanS.D. p-value

Sex

Male 103 131.46+24.50 0.415

Female 99 128.45+27.60
Age (years)

Less than40 years 41 127.86+£27.67  0.150

40 - 49 years 87 127.41+£24.75

50 years and over 80 135.10+26.07
Education attainment

Bachelor degree 116  122.93+23.43  0.001

Master degree and over (included medical doctor) 86 135.22+27.80

+ Field Epidemiology Training Program

i Field Epidemiology and Management Training
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Table 2 Personal factors and total score of competencies on prevention control and

response to public health hazard among provincial epidemiologist — Thailand, 2016

Personal Factor n Mean+S.D. p-value

Epidemiology training experience

Never passed any epidemiological training 25 104.38+27.96 <0.001
Passed the short course of epidemiological 109  129.62+24.76

training or graduated bachelor degree of

epidemiology
Passed FETP{ orFEMTj}ormaster degrees of 85 136.91+22.93

public health or epidemiology

Epidemiology working duration (years)

Less than 5 years 40 113.29+27.82 <0.001
5 —9 years 52 132.214+24.13
10 years and over 127  134.30+24.16

T Field Epidemiology Training Program
i Field Epidemiology and Management Training

Discussion

The distribution of personal characteristic of provincial field
epidemiologists presented male-to-female ratio was 1:0.98 which similar to the
previous study among district SRRT epidemiologists in Nakhonratchasima province
conducted byRiabporn V. and et.al.*”. However, survey of the Council of State and
Territorial Epidemiologists (CSTE), Unites State of America, in 2013, found
thatamong the American epidemiologists 70% were female!>. For age and working
duration, provincial field epidemiologists in this study was elder and had more
working duration than district SRRT epidemiologists in Nakhonratchasima whose
mean age was 34.7 years and mean working duration was 7.15 years®”. This finding
also differed from American epidemiologists whose median age was 40 years and had
working duration over than 20 years only 12.8%%,

For the graduation and training experience, the American epidemiologists

had higher doctoral degree graduation (16.0%)!%than Thailand provincial field
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epidemiologists (1.8%). However, the proportion of non-officially epidemiological
training workforce was quite similar between American epidemiologists
(12.2%)"¥and this study finding which found 11.4% of provincial field
epidemiologists that had no any epidemiological training. On the other hand, the
district SRRT epidemiologists in Nakhonratchasima had higher proportion of non-
epidemiological training workforce (15.4%).

The CSTE survey found that the topics which respondents mostly felt
lacking of competency were aboutmanagement, law and policy, collaboration with
laboratory, and surveillance!>. We found the similarity about law and policy was less
competencies. For another topics were different that could cause from different in
working environment and personal characteristics.

We found that [1] in composing situation reports and critical information
reports for emergency public health situations, [2] emergency public health situations
evaluations and needs assessment, [3] explanations about disease prevention and
control law for the community, [4] critique the outbreak investigation report, [5]
inferential statistics analysis and [6] specimens collection from dangerous disease
suspected caseswere topics which respondents mostly felt lacking of competency and
needed additional training.

However, topics of a collecting the specimen from death body following
the standard guideline and an infection control and disinfection had lowest training
needed which may cause from uncertainty about duty among provincial field
epidemiologist and forensic doctors who needed to deal with death body in order to
suspected dangerous infection.In this case, the disease control act of Thailand,
2013©®gave the authorization to local disease control officer to manage by him/herself
or to order another person to manage the death body. The local disease control officer
in the law implied to field epidemiologists in provincial SRRT who required to have
the death body management competency. If both of field epidemiologists and forensic
doctors did not have the skill to collecting specimen and protecting themselves form
infection, it would bring about delay and lacking of effectiveness on outbreak
prevention and control.

Furthermore, the competency about academic writing and publishing was

lack among provincial filed-epidemiologist but the training need scale was low.
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Accordingly, we found that 50.7% of them did not have any publication.This should
have more investigation for the underlying cause.

The personal factors which associated with overall competency score were
[1] master degree educationor higher, [2] epidemiology training experience, and [3]
epidemiology working duration of over 5 years.Those finding concordant to previous
studies among public health professional workforce which found that education®®,
training experience %, and working experience ©?!® were associated with public
health competency. However this study could not identify the age and sex as the
associated factors for competency score that found in other studies®®?*”. The details of
specific competencies might be different in each public health specialists. However,we
could explain about the association between personal factors and competency
according to The Iceberg Model of Competency®**¢4*9the concept and theory about
personal competency ofBoyatzis E#7).

This study subjected to limitations. We had quite high response rateequal
to 73.0% compared to CSTE survey (58%)!9. But, non-respondents might had
difference characters from respondents. The self-assessment competency was rely on
individual opinion. Although, the questionnaire of this study had passed the validity
and reliability test, the some result interpretations should be carefully consider with
local environment and working context. The study was a cross-sectional study and do
not deploy the analysis for controlling the confounding factors. Thus, the results about
association between personal factors and overall competency score was only
preliminary association analysis. We could not conclude that those factors were
determinant factors of epidemiological competency.The further data collection about

environmental factors and personal traits was recommended.

Conclusion and recommendations

While consider about the training needed and competency in prevention
control and response to public health hazard, we found that [1] in composing situation
reports and critical information reports for emergency public health situations, [2]
emergency public health situations evaluations and needs assessment, [3] explanations

about disease prevention and control law for the community, [4] critique the outbreak
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investigation report, [5] inferential statistics analysis and [6] specimens collection
from dangerous disease suspected cases were topics which respondents mostly felt
lacking of competency and needed additional training.However, the competencies
about [1]collecting the specimen from death body following the standard guideline,
[2]infection control and disinfection, and [3] academic publishing were lacking but
had low training needs among field-epidemiologists in provincial surveillance and
rapid response team.

The personal factors which associated with overall competency score were
[1] master degree educationor higher, [2] epidemiology training experience, and [3]
epidemiology working duration of over 5 years.

Base on finding of this study, there were recommendations for developing
competencies in prevention, control, and response to public health hazard among
provincial field epidemiologist as shown below:

1. The specific cause or program should be develop including these
topics:[1] in composing situation reports and critical information reports for
emergency public health situations, [2] emergency public health situations evaluations
and needs assessment, [3] explanations about disease prevention and control law for
the community, [4] critique the outbreak investigation report, [5] inferential statistics
analysis and [6] specimens collection from dangerous disease suspected cases.

2. The understanding about death body management and infection
control and disinfection should be promoted.

3. The academic writing and publishing should be encouraged. And, the
study for identifying the underlying cause about lacking of motivation in training need
for this issue should be conducted.

4. The workforce management about developing the new generation of
provincial epidemiologist should be concerned.

And, recommendations forfurther study were:

1. The target population about filed epidemiologist in other levels
(national, regional, and district) shouldbe carefully consider. Because the uncertainty
role of filed-epidemiologists which might have multiple roles in multiple levels.

2. The questionnaire design for other levels of epidemiologist should be

concordant with the working context of each levels.
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3. The self-assessment competency was not only one method for
evaluating the individual competency but there were other kind that could bring about
more validity of competency measuring such as behavioral observation and role play.

4. The study about underlying reason about lacking of competency and
training need in some specific topics such as collecting the specimen from death body
following the standard guideline and academic publishing should be conducted.

5. The study about factors which determine the competency among field

epidemiologist should be conduct by using the preliminary exploration of this study.
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