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Cytotechnologists evaluate and analyze disorders of cells that constitute the human body, and are
involved in the primary assessment of diverse diseases, including cancer. However, the employment
conditions and workload of cytotechnologists are poorly understood. This study was undertaken to
provide basic data for establishing the criteria for quality control certification factors based on the
scope of effective task performance of cytotechnologists, and to provide results of their workload
analysis according to the type of medical institution. The study was conducted by enrolling certified
cytotechnologists working at various nationwide medical institutions. Our analysis revealed that 178
personnel (72.7%) were involved in primary screening of samples. On an average, the daily number
of primary screening of samples performed per cytotechnologist (76 respondents) was determined
to be 75.4 chapters (16.8 chapters/hours) at the university hospital level, 72.4 chapters (18.6
chapters/hours) at the general hospital level, and 231 chapters (32.6 chapters/hours) at professional
trust institutions. Our results indicate the necessity to establish a consultant with the Korean Cell
Pathology Association, to enable finding solutions to solve existing issues by establishing accurate
standard guidelines for assessing cell screening.
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Table 1. Status of manpower, number of tests, and screening tests by medical institutions

Universit Hospital Commercial
Category Type hospital gr;/de gra%e lab Average

Manpower status Pathologist 6.6 1.9 6.3
Pathological resident 4.3 1.0 0
Cytotechnologist (KAC) 3.8 2.1 7.5
Cytotechnologist (IAC) 3.1 1.7 6.3
Total medical technologist 11.6 4.1 15.8
Screening performer 1.8 1.0 6.9

Number of tests Gynecology 12,4475 8,541.1 270,292.1 62,198.5
Respiratory system 2,438.2 755.0 30,554.2 7,514.9
Body fluids 1,968.5 4731 2,055.6 1,576.9
Urinary system 3,085.5 375.5 4,294.0 2,582.0
Thyroid gland 992.4 267.8 3,654.4 1,298.3
FNA 1,059.2 93.5 898.4 762.6

Number of 1st screening Minimum 1,462 477 200
Maximum 61,700 27,498 978,800
Average 20,738.4 9,707.2 301,424.5

Percentage of the number of 1st screening ~ Minimum 15 19 48
Maximum 100 100 100
Average 92.8 83.4 89.0

Primary screening work scope Gynecology 41 (100.0) 19 (95.0) 15 (100.0) 75 (98.7)
Respiratory system 38 (92.7) 8 (40.0) 9 (60.0) 55 (72.4)
Body fluids 38 (92.7) 7 (35.0) 4 (26.7) 49 (64.5)
Urinary system 37 (90.2) 8 (40.0) 6 (40.0) 51 (67.1)
Thyroid gland 26 (63.4) 4 (20.0) 2 (13.4) 32 (42.1)
FNA 26 (63.4) 3 (15.0) 1(6.7) 30 (39.4)

Sample handling staff Cytotechnologist 11 (26.8) 7 (36.8) 0 (0.0
MT 11 (26.9) 5 (26.3) 8 (53.3)
MT/KAC 19 (46.4) 7 (36.8) 5 (33.4)
Assistant 0 (0.0) 0 (0.0) 2 (13.3)

LBP user organization Gynecology 39 (100) 13 (100) 10 (100) 62 (100)
Respiratory system 36 (92.3) 6 (46.2) 3 (30.0) 45 (72.6)
Body fluids 35 (89.7) 6 (46.2) 2 (20.0) 43 (69.4)
Urinary system 35 (89.7) 6 (46.2) 2 (20.0) 43 (69.4)
Thyroid gland 23 (60.0) 4 (30.8) 1 (10.0) 28 (45.2)
FNA 21 (53.8) 3 (23.1) 1 (10.0) 25 (40.3)

*Primary screening work scope, sample handling staff, LBP user organization, N (%).
Abbreviations: MT, medical technologist; FNA, fine needle aspiration; LBP, liquid base preparation; KAC, korean association of
cytotechnologists; IAC, international academy of cytotechnologists. N (%).
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Table 2. Cytotechnologists individual work area and years of acquisition of certification

Category Type N (%)
Institution University hospital grade 114 (46.5)
Hospital grade 43 (17.6)
Commercial lab 82 (33.5)
Health center, etc. 6 (2.4)
Work area Seoul 82 (33.5)
Gyeonggi—do 91 (37.1)
Gyeongsang—do 34 (13.9)
Jeolla-do 20 (8.2)
Chungcheong-do 12 (4.9)
Gangwon-do 6 (2.4)
Jeju-do 0 (0.0
Employment type Permanent employee 216 (88.2)
Indefinite contract position 6 (2.4)
Short-term contract position 4 (1.6)
Freelancer 17 (7.0)
Other 2 (0.8)
Years of KAC acquisition (total=245) 1980~1989 1 (0.4)
1990~ 1999 34 (13.9)
2000~2009 104 (42.4)
2010~2018 106 (43.3)
Years of IAC acquisition (total=182) 1980~1989 5 (2.0)
1990~1999 22 (9.0)
2000~2009 67 (27.3)
2010~2018 88 (35.9)

Abbreviations: KAC, korean association of cytotechnologists: IAC, international academy of cytotechnologists.
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Table 3. Cytotechnologists individual employment type, duties in charge, screening tests and future screening tests

Type Grade University hospital grade Hospital grade Commercial lab Others
EpT Permanent employee 112 (98.2) 40 (93.1) 60 (73.2) 4 (66.7)
Indefinite contract position 0 (0.0) 1.3 5 (6.1) 0 (0.0)

Short-term contract position 2 (1.8) 1.3 1(1.2) 0 (0.0)

Freelancer 0 (0.0) 1(2.3) 16 (19.5) 0 (0.0)

Other 0 (0.0) 0 (0.0) 0 (0.0) 2 (33.3)

Duty Surgical pathology 44 (26.0) 20 (28.2) 4 (4.5) 69 (20.5)
Cytopathology 73 (43.2) 31 (43.6) 79 (89.8) 185 (55.1)

Immune pathology 22 (13.0) 8 (11.3) 0 (0.0 31 (9.2)

Molecular pathology 11 (6.5) 4 (5.6) 0 (0.0) 15 (4.5)

Electron microscope 2 (1.2) 0 (0.0) 0 (0.0) 2 (0.6)

Others 17 (10.1) 8 (11.3) 5 (5.7) 34 (10.1)
Cytology education effect Yes 227 (92.7)
No 18 (7.3)
Performimg the 1st screening test Yes 178 (72.7)
No 67 (27.3)

Perform the 1st screening test in the future Yes 52 (77.6)
No 15 (22.4)

Abbreviation: EpT, employment type. N (%).

Table 4. Average daily work time and number of slides

Category

University hospital grade Hospital grade ~ Commercial lab

Total cytopathology work time (hr) 6.2 (69) 5.2 (31) 7.6 (78)
Actual screening time (hr) 4.5 (69) 3.9 (31) 7.1 (78)
No. of average screenings 75.4 72.4 231.4
Number of screenings per day Gynecology 33.0 (68) 38.2 (31) -
(No. of slides) Respiratory 10.9 (49) 6.0 (13)
Body fluids 8.5 (50) 7.2 (12)
Urinary system 11.2 (49) 57 (11)
Thyroid gland 6.0 (37) 10.3 (8)
Fine needle aspiration 5.8 (35) 5.0 (8)
*(') Means the number of actual screening tests among the surveyors.
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Table 5. Recognition of the appropriate workload for screening and the standards recommended by the society

Category Grade N (%) University hospital grade Hospital grade Commercial lab
Appropriate workload *(2.84) Very yes 13 (7.3) 2 (2.9 2 (6.5) 1(1.3)
Yes 46 (25.8) 13 (19.1) 10 (32.3) 11 (14.3)
Normal 80 (45.0) 39 (57.4) 13 (41.9) 27 (35.1)
No 34 (19.1) 2 (17.6) 5 (16.1) 28 (36.4)
Very no 5 (2.8) 2 (2.9 1 (3.2) 10 (12.9)
Average score 3.01 3.23 2.55
Society standards *(2.87) Very yes 14 (7.9) 1 (1.5) 1 (3.2 10 (13.0)
Yes 56 (31.5) 9 (13.2) 6 (19.4) 20 (26.0)
Normal 60 (33.6) 23 (33.8) 8 (25.8) 28 (36.3)
No 35 (19.7) 28 (41.2) 1 (35.5) 7 (22.1)
Very no 13 (7.3) 7 (10.3) 5 (16.1) 2 (2.6)
Average score 2.54 2.58 3.25
*(') means the average value out of 5 points, N (%).
Table 6. Survey of daily screening workload, time required, and other workload
Frequency Percentage Average hoLsJ;ilt\;eerIrtg de Hg;pg‘éal Comlr: s roial
Workload Gynecology 88.8 45.4 54.8 140.7
Respiratory 12.2 10.0 3.9 17.5
Body fluids 7.5 14.5 4.0 2.8
Urinary 7.2 12.8 3.0 3.9
Thyroid 4.6 7.0 4.3 2.3
FNA 35 5.4 2.5 2.1
Time (min) <3 84 47.8 19 (27.9) 5 (16.1) 60 (77.9)
4 37 20.8 18 (26.5) 5 (16.1) 14 (18.2)
5 37 21.3 20 (29.4) 15 (48.5) 2 (2.6)
6 6 3.4 5 (7.4) 1 3.2 0 (0.0)
>7 12 6.7 6 (8.9) 5 (16.1) 1(1.3)
Other workload Screening work 52.8 46.5 78.9
Cell preparation 16.1 18.0 5.1
Quality control 1.4 11.8 5.0
Administrative work 1.1 13.0 5.7
Other 8.6 10.7 5.3
Name Yes 112 62.9
No 66 37.1
Replacement workforce Yes 132 74.2
No 46 25.8

*Screening workload: No. of slides, time required: minutes, other workload: percentages, name: No. of persons (%), replacement workforce:

No. of persons (%).
Abbreviation: See Table 1.
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Table 7. Survey on satisfaction with the job environment of cytotechnologists

Average score

University hospital grade Hospital grade ~ Commercial lab

Satisfaction level Working environment 3.12
Duty 3.32
Job relationship 3.27
Society support 3.06
Overall average 3.19
Health awareness Very yes
Yes
Normal
No
Very no

3.07 3.19 3.18
3.39 3.40 3.22
3.29 3.33 3.20
3.00 3.05 3.12
3.19 3.24 3.18
23 (20.2) 13 (30.2) 37 (45.1)
53 (46.5) 15 (34.9) 34 (41.5)
29 (25.49) 12 (27.9) 7 (8.5
9 (7.9 3(7.0) 4 (4.9)
0 (0.0) 0 (0.0) 0 (0.0

Score means the average score out of 5 points, () means %.
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Table 8. Reasons for responding below average in the opinion of the doctor's workload reduction index deletion

Response rate (%)

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Sum
Deprivation of employment opportunities 38.0 27.3 4.1 21.6 9.0 100
Reduced need for screening 20.0 30.2 10.6 23.3 15.9 100
Reduced number of applicants for training courses 14.7 19.6 21.2 22.9 21.6 100
Threats to the value of existence of cytotechnologists and society 13.5 12.2 29.0 22.0 23.3 100
Decline in self-esteem 13.9 10.6 35.1 10.2 30.2 100
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Table 9. Gender, age, marital status, career and position of
cytotechnologists

Fre(glti‘()ancy Percentage

Gender Male 107 43.7
Female 138 56.3
Age (years) 20~29 9 3.7
30~39 98 40.0
40~49 96 39.2
50~59 34 13.9
>60 8 3.3
Marital status Married 189 77.1
Single 56 22.9
Career (years) 1~5 64 26.1
6~10 50 20.4
11~15 37 15.1
16~20 27 11.0
21~25 12 49
26~30 11 45
31~35 1 0.4
Position Team members 162 66.1
Part leader 45 18.4
Team leader 37 15.1
CEO 1 0.4

In the case of career, missing values exist (analyze after excluding
43 missing data).
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Table 10. Average monthly salary by institution
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University hospital grade

Hospital grade Commercial lab

<1,000,000
1,000,000~2,000,000
2,000,000~3,000,000
3,000,000~4,000,000
4,000,000~5,000,000

>5,000,000

Average monthly salary (won)

1 (0.9) 1(2.3) 1(1.2)
1 (0.9 0 (0.0) 3@3.7)
22 (19.3) 12 (27.9) 34 (41.5)
39 (34.2) 20 (46.6) 30 (36.6)
31 (27.2) 5 (11.6) 8 (9.7
20 (17.5) 5 (11.6) 6 (7.3

*(') Means %.

Table 11. Daily recommended amount of screening work according to the presence or absence of automated equipment by country

Korea EU
America  (europian  Australia  Canada Japan
Hospital level or higher Commercial lab union)
Daily recommended amount 100 120 100 25~80 70 70 50
Obtained automation equipment 150 180 200 - 150 - -

*Units: slide count.
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