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ABSTRACT

Objective This study is to understand the conditions of female medical personnel taking Pap tests and the influential factors for not taking Pap tests. 
Methods Data from the National Health Insurance Research Database (NHIRD) in Taiwan were analyzed. Totally, there were 142,123 subjects, including 5,196 physicians, 13,366 pharmacists, and 123,561 nurses.

Results The results indicate that 57.7% of the female medical personnel had taken a Pap test during the three-year period (2008-2010). The rate of having taken a Pap test was the highest for pharmacists and nurses (58.1% and 58.0%) and the lowest for physicians (48.6%). The rate of female medical personnel not having taken a Pap test was higher for those who were older, had visited obstetrics and gynecology clinics, had have gynecological diseases, and major illnesses. The rate of the pharmacists and nurses not having taken a Pap test was higher for those who had occupational diseases and/or occupational injuries and chronic diseases. In addition, the rate of nurses not having taken a Pap test was higher for those who had have cancer, adjusted for age, had visited obstetrics and gynecology clinics, gynecological diseases, chronic disease, major illnesses, occupational diseases and/or occupational injuries and cancer. 
Conclusion This study was expected to increase self-awareness among female medical personnel, encourage them to take Pap tests, thereby improve the attendance rate for Pap tests. 
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Introduction

Cervical cancer is a global health issue and the leading cause of cancer death among women in developing countries (Sherigar et al., 2010). The greatest advantage of Pap tests is the detection of precancerous lesions, enabling early treatment that prevents the lesion from developing into cervical cancer (McCarey et al., 2011; Miser, 2007). Medical personnel have a responsibility to provide information on cervical cancer prevention (Gonçalves-Silva et al., 2010). The subjects of previous studies on the rate of medical personnel taking Pap tests were small-scale surveys (Gharoro and Ikeanyi, 2006; Mutyaba et al., 2006; Yaren et al., 2008; Ratner and Sawatzky, 2009; Urasa and Darj, 2011).
Cervical cancer is the sixth leading cause of cancer death in Taiwan (Executive Yuan, Department of Health, 2012), it caused 680 patients are diagnosed 2011 (Executive Yuan, Department of Health, 2012). Taiwan initiated its National Health Insurance (NHI) program in 1995. The NHI in Taiwan provides women aged 30 and above with a free Pap test every year. Therefore, all women who take Pap tests were recorded in the NHIRD. An enormous database has been established since the implementation of NHI. For large-scale surveys, reducing recall bias among the subjects can increase the accuracy of data sources and research results. Thus, we obtained data of all female medical personnel from the National Health Insurance Research Database (NHIRD) to investigate the conditions of Taiwanese female medical personnel taking Pap tests and the factors influencing them not to take Pap tests.
Methods
This study used the population-based and updated NHIRD data in Taiwan to investigate the conditions of Taiwanese female medical personnel taking Pap tests and the factors influencing them not to take Pap tests. We investigated female medical personnel aged 30 and above who had not taken Pap tests between 2008 and 2010. The registry for medical personnel provided the age and practice field of medical personnel, and the ambulatory care expenditures by visits provided various data. The NHIRD contained 958,590 records for various categories of medical personnel. We excluded 241,493 records of male medical personnel and 312,373 records of medical personnel under 30 years of age. 
The outcome variable was whether female medical personnel had taken Pap tests. The independent variables were whether female medical personnel had visited obstetrics and gynecology clinics or experienced chronic diseases, major illnesses, cancer, or occupational diseases and/or injuries. 
Statistical analyses were performed using the SPSS 18.0 statistical software package. We investigated the conditions for female medical personnel (physicians, pharmacists, and nurses) taking Pap tests and the factors influencing them not to take Pap tests using chi-square tests, and logistic regression. Models were adjusted for age, had visited obstetrics and gynecology clinics, gynecological diseases, chronic disease, major illnesses, occupational diseases and/or occupational injuries and cancer.
Results
    57.7% of the subjects took a Pap test. The rate of female medical personnel in different professional fields who took the test differed significantly (p < .001); the rate was the highest for pharmacists and nurses (58.1% and 58.0%) and the lowest for physicians (48.6%) (Table 1).
Regarding the factors influencing female medical personnel to take a Pap test, after adjusting for other variables(age, had visited obstetrics and gynecology clinics, gynecological diseases, chronic disease, major illnesses, occupational diseases and/or occupational injuries and cancer), the number of physicians who did not take a Pap test was 1.95 to 7.48 times that of the physicians aged between 30 and 39 for every 10-year accession in age, except aged between 50 and 59. The number of pharmacists who did not take a Pap test was 2.19 to 3.03 times that of the pharmacists aged between 30 and 39 for every 10-year accession in age, except aged between 60 and 69. The number of nurses who did not take a Pap test was 2.05 to 5.08 times that of the nurses aged between 30 and 39 for every 10-year accession in age. Physicians, pharmacists, and nurses who had not visited obstetrics and gynecology clinics were, respectively, 22.57, 17.71, and 23.60 times more likely to have taken a Pap test than those who had visited obstetrics and gynecology clinics. Physicians, pharmacists, and nurses who had not experienced gynecological diseases were, respectively, 1.94, 1.93, and 2.14 times more likely to have taken a Pap test than those who had experienced gynecological diseases. Pharmacists and nurses who had not experienced chronic diseases were, respectively, 0.44 and 0.50 times more likely not to have taken a Pap test than those who had experienced chronic diseases. Physicians, pharmacists, and nurses who had not experienced major illnesses were, respectively, 2.21, 1.91, and 1.84 times more likely to have taken a Pap test than those who had experienced major illnesses. Nurses who had not experienced cancer were 1.36 times more likely to have taken a Pap test than those who had experienced cancer. Pharmacists and nurses who had not experienced occupational diseases or injuries were 1.38 and 1.13 times more likely to have taken a Pap test than those who had experienced occupational diseases or injuries, respectively (Table 2).
Discussion

The rate of female medical personnel having taken a Pap test in this study (57.7%) was higher than that of studies in Taiwan, Uganda, Tanzania, and Nigeria (6.8% to 48.9%) (Ayinda and Omigbodun, 2003; Chung et al., 2011; Gharoro and Ikeanyi, 2006; Mutyaba et al., 2006; Urasa and Darj, 2011), but lower than that in Canada (97.4%) (Ratner and Sawatzky, 2009). The NHI can reduce economic obstacles to taking Pap tests by providing free Pap tests to women aged 30 and above. However, we found that the rate of female medical personnel in Taiwan who take the Pap test remains lower than that in developed countries (Ratner and Sawatzky, 2009). Previous studies have found that medical personnel play a crucial role in disseminating preventive health information. Therefore, improving education regarding cervical cancer screening and enhancing self-awareness for cervical cancer prevention in female medical personnel is crucial to increase their test rates and thus, to improve the general women’s preventive behaviors (Gharoro and Ikeanyi, 2006). 
McCarey et al (2011) found that physicians have greater knowledge compared to nurses and midwives. In contrast to a study by Gharoro and Ikeanyi (2006), which reported that the number of nurses taking Pap tests was the highest followed by physicians in Nigeria, we found that the number of female physicians taking Pap tests in Taiwan was the lowest among the three categories of female medical personnel. However, this finding is consistent with a study by Ayinda and Omigbodun (2003) that the rate of female physicians taking Pap tests was lower than that of nurses in Nigeria. Additionally, another study found that female physicians had the lowest Pap test rate (Chen et al., 2007). Whether Taiwanese female physicians neglected the importance of early screening and had a lower rate of taking Pap tests was because they perceived themselves to have sufficient professional knowledge is worth investigating. In future study, researchers can use in-depth interviews to further explore their perceptions and experiences about reasons for not taking Pap tests.

The results of this study indicated that the older the medical personnel, the higher the rate of not taking Pap tests. This finding is similar to a study on Nigerian nurses (Awodele et al., 2011) and general female population in the U.S. (Welch et al., 2008), In Taiwan, the rate of medical practice declines as the age of medical personnel increases; subsequently, the accessibility to medical resources may decline for older medical personnel, resulting in a lower Pap test rates. We also found that the rate of not taking a Pap test was higher among female medical personnel in relatively poor health, had visited obstetrics and gynecology clinics, had have gynecological diseases, chronic diseases, major illnesses and had have cancer (nurses). Whether it is because they prioritize treating and alleviating obvious symptoms of diseases is worth further investigations. The self-awareness of preventing cervical cancer among female medical personnel should be improved. The results show that individuals who are in poorer health are less likely to have pap tests (Wu, 2003); therefore, medical personnel should offer recommends to improving the female medical personnel who have diseases to take Pap tests regularly when female medical personnel receive treatment for their diseases, specially in obstetrics and gynecology clinics. Regarding the results of our study, the female medical personnel ignored undergoing preventive tests might be due to being busy, believing that they have sufficient knowledge of their own physical condition or thinking that they are not at the risk of cervical cancer. The explanations remain to be further explored.
The subjects of this study were Taiwanese female medical personnel aged above 30 who had previously visited a physician. Compared to self-report and small-scale surveys, it increases the accuracy both of data sources and research results. Nonetheless, this study has limitations. The information only concerning insurance payments was included in the NHIRD; information such as knowledge of cervical cancer preventive measures and marital status was not provided. Consequently, comprehensive discussions of various factors influencing whether Pap tests were taken were limited. 
Conclusions
    The disease prevention behavior of medical personnel has a crucial effect on patients; therefore, the education, awareness, and preventive health behavior of female medical personnel should be improved to enable them to become role models for patients regarding cervical cancer prevention. 
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Table 1 

           Demographic characteristics and prevalence of pap tests by physicians, pharmacists, and nurses in Taiwan, 
2008-2010 (n=142,123)

	
	Physicians

(n=5,196)
	Pharmacists 

(n=13,366)
	Nurses

(n=123,561)

	
	Pap test
	Pap test
	Pap test

	
	no
	yes
	no
	yes
	no
	yes

	Age 
	
	
	
	
	
	

	30-39
	1474(55.1%)
	1122(44.5%)
	2079(37.1%)
	1876(24.2%)
	31781(61.2%)
	35495(49.5%)

	40-49
	712(26.6%)
	858(34.0%)
	1787(31.9%)
	2871(37.0%)
	13377(25.8%)
	23328(32.6%)

	50-59
	347(13.0%)
	384(15.2%)
	1338(23.9%)
	2424(31.2%)
	5209(10.05%)
	10185(14.2%)

	60-69
	94(3.5%)
	108(4.3%)
	354(6.3%)
	549(7.1%)
	1294(2.5%)
	2309(3.2%)

	≥70
	46(1.7%)
	51(2.0%)
	45(0.8%)
	43(0.6%)
	238(0.5%)
	245(0.5%)

	Had visited obstetrics and gynecology clinics 
	
	
	

	 No 
	1743(65.2%)
	194(7.7%)
	3958(70.6%)
	871(11.2%)
	32094(61.8%)
	4296(6.0%)

	 Yes
	930(34.8%)
	2329(92.3%)
	1645(29.4%)
	6892(88.8%)
	19805(38.2%)
	67366(94.0%)

	Gynecological diseases 
	
	
	
	
	

	 No 
	2450(91.7%)
	1637(64.9%)
	5073(90.5%)
	4568(58.8%)
	46933(90.4%)
	43407(60.6%)

	 Yes
	223(8.3%)
	886(35.1%)
	530(9.5%)
	3195(41.2%)
	4966(9.6%)
	28255(39.4%)

	Chronic disease
	
	
	
	
	

	 No 
	172(6.4%)
	38(1.5%)
	281(5.0%)
	75(1.0%)
	1788(3.4%)
	446(0.6%)

	 Yes
	2501(93.6%)
	2485(98.5%)
	5322(95.0%)
	7688(99.0%)
	50111(96.6%)
	71216(99.4%)


           Table 1 Demographic characteristics and prevalence of pap tests by physicians, pharmacists, and nurses in Taiwan, 
2008-2010 (n=142,123) (標題還需要嗎? 還是只要寫 Table 1 continued?)
	
	Physicians

(n=5,196)
	Pharmacists 

(n=13,366)
	Nurses

(n=123,561)

	
	Pap test
	Pap test
	Pap test

	
	no
	yes
	no
	yes
	no
	yes

	Major illnesses
	
	
	
	
	

	 No 
	2620(98.0%)
	2405(95.3%)
	5470(97.6%)
	7347(94.6%)
	50829(97.9%)
	68761(96.0%)

	 Yes
	53(2.0%)
	118(4.7%)
	133(2.4%)
	416(5.4%)
	1070(2.1%)
	2901(4.0%)

	Cancer
	
	
	
	
	
	

	 No 
	2627(98.3%)
	2390(94.7%)
	5485(97.9%)
	7350(94.7%)
	51104(98.5%)
	68824(96.0%)

	 Yes
	46(1.7%)
	133(5.3%)
	118(2.1%)
	413(5.3%)
	795(1.5%)
	2838(4.0%)

	Occupational diseases, and/or occupational injuries
	

	 No 
	2529(94.6%)
	2398(95.0%)
	5504(98.2%)
	7523(96.9%)
	49632(95.6%)
	68312(95.3%)

	 Yes
	144(5.4%)
	125(5.0%)
	99(1.8%)
	240(3.1%)
	2267(4.4%)
	3350(4.7%)


Table 2　

Logistic regression analysis relating to not taking of Pap tests by physicians, pharmacists, and nurses in Taiwan, 2008-2010 (n=142,123)
	   
	physicians

(n=5,196)
	pharmacists 

(n=13,366)
	nurses

(n=123,561)

	
	Not taking Pap test
	Not taking Pap test
	Not taking Pap test

	
	Crude OR

(95% CI)
	Adjusted OR 
(95% CI)
	Crude OR

(95% CI)
	Adjusted OR 
(95% CI)
	Crude OR

(95% CI)
	Adjusted OR 
(95% CI)

	Age 
	
	
	
	
	
	

	30-39
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	40-49
	1.58(1.40-1.80)
	1.95(1.65-2.30)
	1.78(1.63-1.94)
	2.19(1.96-2.44)
	1.56(1.52-1.60)
	2.05(1.98-2.13)

	50-59
	1.45(1.23-1.71)
	1.81(1.45-2.26)
	2.01(1.83-2.20)
	2.91(2.58-3.29)
	1.75(1.69-1.82)
	2.57(2.45-2.71)

	60-69
	1.51(1.13-2.01)
	2.13(1.44-3.16)
	1.72(1.48-1.99)
	3.52(2.90-4.28)
	1.60(1.49-1.71)
	3.31(3.01-3.65)

	≥70
	1.46(0.97-2.19) 
	7.48(4.52-12.34)
	1.06(0.69-1.62) 
	3.03(1.77-5.19)
	1.30(1.10-1.53)
	5.08(4.10-6.30)

	Had visited obstetrics and gynecology clinics
	
	
	

	No
	1.00  
	1.00
	1.00  
	1.00 
	1.00  
	1.00

	Yes
	22.50(19.05-26.58) 
	22.57(18.71-27.23)
	19.04(17.38-20.85) 
	17.71(15.95-19.65)
	25.41(24.52-26.33)
	23.60(22.70-24.55)

	Gynecological diseases
	
	
	
	
	

	 No 
	1.00  
	1.00 
	1.00  
	1.00
	1.00  
	1.00  

	 Yes
	5.95(5.07-6.98) 
	1.94(1.63-2.32)
	6.70(6.06-7.40) 
	1.93(1.72-2.17)
	6.15(5.95-6.36) 
	2.14(2.06-2.22)

	Chronic disease
	
	
	
	
	

	 No 
	0.22(0.16-032) 
	0.71(0.46-1.12)
	0.19 (0.14-0.24) 
	0.44(0.32-0.61)
	0.18(0.16-0.20) 
	0.50(0.43-0.57)

	 Yes
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00


Table 2 
Logistic regression analysis relating to not taking of Pap tests by physicians, pharmacists, and nurses in Taiwan, 2008-2010(n=142,123)　
	
	physicians

(n=5,196)
	pharmacists 

(n=13,366)
	nurses

(n=123,561)

	
	Pap test
	Pap test
	Pap test

	
	Crude OR

(95% CI)
	Adjusted OR

(95% CI)
	Crude OR

(95% CI)
	Adjusted OR

(95% CI)
	Crude OR

(95% CI)
	Adjusted OR

(95% CI)

	Major illnesses
	
	
	
	
	

	 No 
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	 Yes
	2.43(1.75-3.37)
	2.21(1.36-3.58)
	2.33(1.91-2.84)
	1.91(1.44-2.54)
	2.00(1.87-2.15) 
	1.84 (1.66-2.04)

	Cancer
	
	
	
	
	
	

	 No 
	1.00
	1.00 
	1.00
	1.00
	1.00
	1.00

	 Yes
	2.65(2.45-2.87) 
	1.54(0.97-2.46) 
	2.61(2.12-3.21) 
	1.13(0.85-1.51)
	2.65(2.45-2.87) 
	1.36(1.21-1.51)

	Occupational diseases, and/or occupational injuries
	
	
	

	 No 
	1.00
	1.00
	1.00
	1.00 
	1.00
	1.00

	 Yes
	0.92(0.72-1.17)
	0.87(0.64-1.19) 
	1.77(1.40- 2.25) 
	1.38(1.02-1.87)
	1.07(1.02-1.13) 
	1.13(1.06-1.21)


Adjusted for age, had visited obstetrics and gynecology clinics, gynecological diseases, chronic disease, major illnesses, occupational diseases 
and/or occupational injuries and cancer.
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