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Background: Cervical cancer was defined as an AIDS-
related malignancy in 1993 and was the most common
malignancy among women with human immunodeficiency
virus (HIV). HIV became a chronic illness after
initiation of antiretroviral therapy:; however, there



was no evidence-based study on the incidence of
cervical cancer in Taiwan.

Objectives: This study investigated the frequency of
pap smears during 2000-2008 among women with HIV, and
to compare the screening rate and incidence of
cervical cancer between women with HIV and uninfected
women.

Methods: A population-based cohort study was
conducted, and the National Health Insurance Research
Database (NHIRD) from 2000-2008 was used to estimate
the Pap smear screening rate for 1,500 HIV-infected
women aged 18 years and over. Multiple logistic
regression analysis was used to identify factors
associated with HIV-infected women who had received
Pap smears.

Results: Overall, 344 HIV infected women (25.4%) had
received one or more Pap smears which is
significantly higher than control group (19.54%),
during the period 2000-2008 (OR= 1.40, 95% CI= 1.23-
1.59, p<0.0001). A total of 13/1537 (0.96%) patients
with HIV were identified to have cervical cancer
after the diagnosis of HIV. The adjusted hazard ratio
(AHR) for cervical cancer was 5.24 (95% CI 2.55 to
10.76) for patients with HIV of all ages older than
18 years. A multivariate analysis using the Cox
proportional risk model showed that the risk
associated with malignant neoplasm of the cervical
was lower among women who had longer exposure years
to antiretroviral theory (HR, 0.88; 95% CI, 0.78-
0.98), higher among women who frequently received Pap
screening tests after HIV diagnosed (HR, 1.27; 95%
CI, 1.1-1.48) and among those who had opportunity
infections (HR, 2.9; 95% CI, 1.27-6.66).
Conclusions: The findings indicate that the incidence
of cervical cancer among women with HIV is five times
higher than women without HIV infection. HIV care
providers should ensure a Pap smear at the first
visit to the HIV clinic and remind HIV-infected women
who had opportunity infections and haven’ t initiated
with antiretroviral therapy to receive Pap screening
annually.
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ABSTRACT

Background: Cervical cancer was defined as an AIDS-related malignancy in 1993

and was the most common malignancy among women with human

immunodeficiency virus (HIV). HIV became a chronic illness after initiation of

antiretroviral therapy; however, there was no evidence-based study on the incidence

of cervical cancer in Taiwan.

Objectives: This study investigated the frequency of pap smears during 2000-2008

among women with HIV, and to compare the screening rate and incidence of cervical

cancer between women with HIV and uninfected women.

Methods: A population-based cohort study was conducted, and the National Health

Insurance Research Database (NHIRD) from 2000-2008 was used to estimate the Pap

smear screening rate for 1,500 HIV-infected women aged 18 years and over. Multiple

logistic regression analysis was used to identify factors associated with HIV-infected

women who had received Pap smears.

Results: Overall, 344 HIV infected women (25.4%) had received one or more Pap

smears which is significantly higher than control group (19.54%), during the period

2000-2008 (OR= 1.40, 95% CI= 1.23-1.59, p<0.0001). A total of 13/1537 (0.96%)

patients with HIV were identified to have cervical cancer after the diagnosis of HIV.

The adjusted hazard ratio (AHR) for cervical cancer was 5.24 (95% CI 2.55 to 10.76)



for patients with HIV of all ages older than 18 years. A multivariate analysis using the

Cox proportional risk model showed that the risk associated with malignant neoplasm

of the cervical was lower among women who had longer exposure years to

antiretroviral theory (HR, 0.88; 95% CI, 0.78-0.98), higher among women who

frequently received Pap screening tests after HIV diagnosed (HR, 1.27; 95% CI,

1.1-1.48) and among those who had opportunity infections (HR, 2.9; 95% CI,

1.27-6.66).

Conclusions: The findings indicate that the incidence of cervical cancer among

women with HIV is five times higher than women without HIV infection. HIV care

providers should ensure a Pap smear at the first visit to the HIV clinic and remind

HIV-infected women who had opportunity infections and haven’t initiated with

antiretroviral therapy to receive Pap screening annually.

Key words: HIV-infected women, Pap smear screening, National Health Insurance

Research Database (NHIRD)



Introduction

There are an estimated 33.3 million people living with human immunodeficiency

virus (HIV) in the world, and 15.7 million (47%) of these are women. [1] An estimated

1.68 million women are living with HIV/AIDS in Asia. [2] Yet, according to the Taiwan

Center for Disease Control (Taiwan CDC), HIV and AIDS diagnoses have been

reported for relatively few women and female adolescents in Taiwan, and the

male-female ratio was 20:1 until 2003. Taiwan has experienced an outbreak of HIV

infection among injected drug users (IDUs) since 2003. [3] In 2005, IDUs accounted

for about two-thirds (71%) of all reported HIV/AIDS cases in Taiwan, and the

male-female ratio reached a peak of 7:1. Then, the ratio fell to 17:1 by 2010 after the

implementation of a national harm reduction program in 2006 to combat the HIV

outbreak among IDUs. [3, 4] At the end of 2010, 1,573 (7.84%) of 20,057 people living

with HIV were women, with 70% of them at the childbearing age of 18-30 years. [4]

Invasive cervical cancer was defined as an AIDS-related malignancy in 1993 and

was the most common malignancy among women with HIV. [5, 6] Due to

immunosuppression, women with HIV were not only 5 times more likely to develop

cervical dysplasia, [7] but also had a 2-12-fold increased risk of cervical cancer,

compared to HIV-negative women. [8-11] In addition, HIV-infected women with

invasive cervical cancer were more likely to present with advanced clinical disease, [12]



have persistent or recurrent disease at follow-up, a shorter time to recurrence, and a

shorter survival time after diagnosis, and die of cervical cancer. [11] Nearly 1 in 4

women did not receive an annual Pap test in the United States. [13] Little information is

available as to how well HIV primary care clinics perform cervical cancer screening for

women with HIV.

Cervical cancer is preventable through Papanicolaou (Pap) smear screening if

detected at an early stage. In Taiwan, the national Pap smear screening program has

targeted women aged 30 or over since 1995, with coverage of only 50-60% of the

general population, [14, 15] Pap smear screening has demonstrated high specificity and

sensitivity in detecting cervical cytologic abnormalities in both uninfected and

HIV-infected women. [16] Following the guidelines of the United States, the Taiwan

CDC in 2010 recommended that all HIV-infected women receive two Pap smears in the

first year of HIV-diagnosis, with annual screening thereafter for women with normal

results on both tests. [17, 18] Despite these recommendations, limited information is

available on Pap smear rates and factors associated with recipients of Pap smears

among HIV-infected women in Taiwan.

Despite the significance of regular Pap smear screening, no studies to date have

evaluated the rate at which HIV-infected women receive Pap smear screening during

their first year after HIV diagnosis in Taiwan. Furthermore, longitudinal studies with



involvement of national survey data are scarce in Taiwan. This study investigated the

frequency of pap smears during 2000-2008 among women with HIV, and to compare

the screening rate and incidence of cervical cancer between women with HIV and

uninfected women.

Methods

Data sources

This was a retrospective population-based cohort study using outpatient clinic files

retrieved from the NHIRD for the years 2000-2008 in Taiwan. The Bureau of National

Health Insurance (BNHI), Taiwan Department of Health, consolidated all of the health

insurance systems into a universal NHIRD in 1995. As of 2007, the NHIRD covered

approximately 99% of the 23 million people living in Taiwan and contracted with 99%

of the hospitals and clinics on the island.[19] The large sample size and high quality of

Pap smear utilization claims data have ensured that this dataset provides a valuable

opportunity to estimate the utilization of Pap smear services among patients with

disabilities [20] and nurses.[21] Claims data of ambulatory care facilities were used for

analysis in this study, and included the records of all outpatient departments of hospitals

or clinics, and various bits of information, including personal identification number

(PIN), date of birth, sex, insurance area, insurance monthly salary, date of medical visit,

preventive health service utilization, and a maximum of three leading outpatient



diagnoses of patients. Individually identifiable health information was encrypted by the
BNHI. This study was exempt from full review by the Institutional Review Board of
National Cheng Kung University Hospital since the dataset used consisted of
de-identified secondary data released to the public for research purposes.
Cohort of women with HIV

In this study, the cohort of women with HIV (n= 1,382) is confined to those age= 18
years, then excluded cervical cancer history (ICD9: 2331, 180) prior HIV diagnosed
(n=15) and no health insurance (n= 10) between 2000 to 2008 who were approved for
the Taiwan CDC as a result of their HIV. Finally, the study group contained 1,357
HIV-infected women. To get a diagnosed with HIV, the patient’s attending physician is
required to provide relevant clinical and laboratory information (eg, western blot test)
as part of the application for review. Tests of goodness of fit by age between study
group and CDC reported data during 2000-2008 showed no difference (y°=7.51, p=

0.18).

Control group - women without HIV

The comparison group of women without HIV (n=301,027) also limited the selected
subjects to those ages 18 and over (n=51,796), also excluding who were diagnosed
with cervical cancer before observed of starting time (n= 1,193) and infected with HIV

(n= 80), then were randomly extracted 13,570 observed of year-, age- and geographic
9



region- matched subjects (ten for every HIV-infected women) from the 2000 Registry

of Medical Personnel of the Longitudinal Health Insurance Database 2000

(LHID2000).

Study endpoints and potential confounders

Information of the primary dependent variables (i.e., receipt of Pap smears and

diagnosed with cervical cancer) were retrieved examination codes (00, 31, 33, 35) and

diagnosis codes (2331, 180) during the 9-year study period, 2000-2008. Under the NHI

program, physicians and hospitals apply for reimbursement after providing cervical

cancer, so retrieved cervical cancer codes can be reliable identified from the medical

claims data. Information of the potential confounding factors was also retrieved from

the claim data, including age, urbanization level, premium-based monthly salary,

occupation, anti-retroviral therapy (ART) use, number of ob/gyn ambulatory care visits,

prenatal examination, drug dependence, alcohol abuse, and history of STD.

Statistical analysis

Summary statistics were expressed as frequency or percentage for categorical data

and mean + standardized distribution (SD) to approximate normally distributed

continuous variables. Prevalence of Pap smear screening was calculated using the

number of patients that had received a Pap smear as the numerator (deletion of

duplicate cases) and the annual number of diagnosed HIV-infected women as the
10



denominator. Multivariate logistic regression analysis was used to determine the

likelihood that HIV-infected women had received Pap tests from 2000-2009.

We first described the participant characteristics differences between HIV and

control group, and then calculated incidence of cervical cancer (cases per 1000

person-years) in patients with HIV and those without categories by age during 2000 to

2008. To examine whether patients with HIV had a higher risk of cervical cancer

comparison the control group matched for observed of year-, age- and geographic

region, then computed the age-specific hazard rates and 95% Cls for HIV and control

group. We also calculated hazard rates by the periods that were data-tracked to

determine if the probability of a cervical cancer diagnosis appearing in the claims data

was affected by the length of period observed. All analyses were performed with 17.0

SPSS and the 9.2 SAS statistical package.

Results

A total of 14,927 subjects (1357 study group and 13570 control group) aged =18

years between 2000 and 2008. Two-thirds of the women (79.8%, n=1,083) were

diagnosed with HIV after 2004. The mean follow-up time was 3 years. The mean age at

the first time visit HIV care was 34.8 years (range: 18-89 years). Patients enrolled in

this study were generally of low socioeconomic status; 83.8% were blue-collar workers,

72.9% had lower incomes, a lower number of ob/gyn ambulatory care visits, more

11



likely received prenatal examination, a higher number of diagnosed with drug

dependence, alcohol abuse and STDs than control group (all p <0.001) (Table 1).

Prevalence of Pap smear screening

Overall, 344 HIV women (25.4%) had received one or more Pap smears during the

period 2000-2008 (annually of Pap smear rate between 9-15%), comparison control

group that Pap smear rates were 2652 (19.54%) (annually of Pap smear rate between

5-12%), screening rates were highest among HIV-infected women when compared to

the control group(OR= 1.40, 95% CI= 1.23-1.59, p<0.0001) (Figure 1).

Of the 460 women who received cervical Pap smear screening, 149 (32.4%) had

abnormal results: 140 (30.4%) had cervical dysplasia, 1 (0.2%) had carcinoma in situ,

and 8 (1.7%) were diagnosed with cervical cancer. With the exception of a 6% decrease,

from 14.26% in 2005 to 8.09% in 2006, the proportion of Pap smear screening during

the defined time periods remained constant: 9.9% in 2000, 15.25-14.26% between 2001

and 2005, 8.09-10.57% between 2006 and 2007, and 14.20-14.13% between 2008 and

2009 (Figure 1). The sharp decrease in the screening rate from 2005 to 2006 was

negatively associated with the percentage of drug dependence among women with HIV

(r = -.403, p< .001).

Factors associated with receipt of a Pap smear

Univariate analysis showed that receipt of a Pap smear was significantly associated
12



with age at first visit to the HIV clinic, monthly income, occupation, history of prenatal

examination, history of cervical and sexually transmitted disease, and a diagnosis of

opportunistic infection. Multivariate logistic regression revealed that receipt of a Pap

smear was significantly associated with increasing age (adjusted odds ratios [AOR] per

10 years = 1.49, 95% CI = 1.32, 1.68), monthly income > NT$43,900 (AOR = 5.9, 95%

CI=2.78, 12.47) and a history of cervical disease (AOR = 2.54, 95% CI = 1.85, 3.49)

(Table 2).

Incidence of cervical cancer

A total of 13/1537 (0.96%) patients with HIV were identified to have cervical cancer

after the diagnosis of HIV during the observation period of 3978.01 person years. The

incidence of cervical cancer among patients with HIV increased with age, and HIV

group had higher incidence than control group. The adjusted hazard ratio (AHR) for

cervical cancer was 5.24 (95% CI 2.55 to 10.76) for patients of all ages with HIV (=18

years), 7.14 (95% CI 1.31 to 38.84) for patients aged 30-39 years, 6.92 (95% CI 2.01 to

23.81) for patients aged 40-49 years, 14.64 (95% CI 2.80 to 76.63) for patients aged

50-59 years. Specially, comparison control group that age between 30-59 years

significantly increased the rates of malignant neoplasm of the cervical with HIV (Table

3). A multivariate analysis using the Cox proportional risk model showed that the risk

associated with malignant neoplasm of the cervical was lower among women who had

13



longer exposure years to antiretroviral theory (HR, 0.88; 95% CI, 0.78-0.98), higher

among women who Frequently received Pap screening tests after HIV diagnosed (HR,

1.27; 95% CI, 1.1-1.48) and among those who had opportunity infections (HR, 2.9;

95% CI, 1.27-6.66) (Table 4).

Discussion

To our knowledge, this study is the first to use population-based claims data to report

longitudinal trends of Pap smear screening rates among HIV-infected women in Asia.

Our study found that 30% of women living with HIV received one or more Pap smears

from 2000 to 2009, which is much lower than the 77% in the United States from 2002

to 2004, [13] and the 77.9% in California from 2002 to 2006. [22] Furthermore, our

study showed that only 12% of HIV-infected women received a Pap test during the first

year after HIV diagnosis, which is much lower than the 83% in Florida from 2000 to

2006, [23] and 76.2% in United Kingdom.[24] The low Pap smear screening rate was

consistent with a previous report that Asian women were less likely than white women

to receive Pap smear screening.[25] The reason for the low Pap smear screening rate of

HIV-infected women in Taiwan may be socio-cultural barriers (e.g., rejection of male

doctors, embarrassment about having a pelvic examination), resulting in the non-use of

Pap smear screening services.[26] Cervical cancer poses a significant but preventable

risk to HIV-infected women. Our findings suggest healthcare professionals should

14



comply with the guideline to conduct Pap smear screening for HIV-infected women to

allow early detection of cervical intraepithelial neoplasia. More studies are needed to

further examine the reasons for the failure of healthcare professionals to meet these

evidence-based guidelines, and for the barriers preventing HIV-infected women from

receiving the recommended two Pap smear screenings during the first year after

diagnosis.

The proportion of Pap smear screening remained constant, around 8-15%, during the

period 2000-2009, except the decrease to 6% from 2005 to 2006. One potential

explanation for the decreased Pap smear rate in 2006 was the outbreak of HIV infection

among IDUs in Taiwan beginning in 2003. [3] Our finding is consistent with previous

studies [27, 28] that reported current IDUs or women with substance abuse were

associated with a decreased rate of adherence to both gynecological appointments and

primary care visits. Female IDUs who sell or trade sex for drugs are at risk of sexually

transmitted diseases, and most of these women are from economically disadvantaged

backgrounds. Thus, the finding that the majority of HIV-infected women with

substance dependence did not receive Pap smear screening suggests local health

departments should be an important source of preventive care targeting HI'V-infected

women, especially those women with substance abuse.

Three main factors were significantly associated with having at least one Pap smear

15



after HIV diagnosis during the period 2000-2009. The first of these was increasing age

(per 10 years). This finding is in contrast with previous reports from Western countries.

[13, 27] The difference may be related to the national Pap smear screening program in

Taiwan, which targets women aged 30 and over, and ethno-cultural differences (e.g.,

Taiwanese women usually have more gynecological ailments, and are also more likely

to have a Pap test). [29] However, HIV-infected women are not only younger (average

age, 20-39 years), but also at higher risk of HPV infection [30], and both advanced and

early cervical pathology. [11] Therefore, Pap smear screening of HIV-infected women

should be a high priority. The second factor associated with receiving a Pap smear was

higher income, which is consistent with previous reports on the general population in

Taiwan.[31] For low-income HIV-infected women who are not likely receive a Pap

smear, ensuring the recommended Pap smear screening requires additional rewards

(e.g., coupons or bonuses) to increase the rate of women from low-income households

that receive screening. The last factor associated with receiving a Pap smear was

previous cervical dysplasia, which is also consistent with previous studies, [13, 27] and

indicates that HIV-infected women usually had an HIV-related syndrome that would

arouse the attention of health providers. Based on that, Pap smear screening should be

recommended at their first HIV care visit and continued annually.

16



Limitations

Some limitations of this study merit attention. First, the study reports only those

patients who received a Pap smear in outpatient settings. However, the study stands out

for being able to draw on an extensive nationwide population-based database, leaving

little room for selection and non-response bias. Second, the study was limited by the

nature of a retrospective design, which relies on existing data sources. Certain clinical

factors, such as CD4, viral load, socioeconomic status and social stigma might lead

some patients to decline healthcare. The NHIRD lacks detailed clinical information and

other lifestyle-related potentially confounding factors in analysis that might

compromise our findings.

Conclusion

The findings indicate that the incidence of cervical cancer among women with HIV

is five times higher than women without HIV infection. HIV care providers should

ensure a Pap smear at the first visit to the HIV clinic and remind HIV-infected women

who had opportunity infections and haven’t initiated with antiretroviral therapy to

receive Pap screening annually.
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Table 1. Characteristics of study population in Taiwan, 2000-2008 (N= 14,927)

) HIV group Control group
Variable p value
n= 1,357 n= 13,570
Follow-up time( mean, SD (range) ] 2.93,2.38 (0-9)  3.08, 2.20 (0-9)
Age at the first visit HIV care (year) 1
18-19 11 (0.80) 110 (0.80)
20-29 525 (38.70) 5250 (38.60)
30-39 454 (33.50) 4540 (33.70)
40-49 212 (15.60) 2120 (15.70)
50-59 101 (7.40) 1010 (7.40)
=60 54 (4.00) 540 (4.00)
Urbanization level 1
1 (most urbanized) 351 (25.90) 3510 (25.90)
2 565 (41.60) 5650 (41.60)
3 (least urbanized) 441 (32.50) 4410 (32.50)
Premium-based monthly salary (NT $) <0.001
<=17280 989 (72.90) 6335 (46.68)
17281-26400 236 (17.40) 3985 (29.37)
26401-43900 85 (6.30) 2470 (18.20)
>43901 47 (3.50) 780 (5.75)
Occupation <0.001
Blue collar 1137 (83.79) 7226 (53.54)
White collar 220 (16.21) 6304 (46.46)
ART use 668 (49.23) NA NA
Number of ob/gyn ambulatory care visits* <0.001
0 221 (16.30) 6810 (50.18)
1-10 541 (39.90) 2731 (20.13)
11-20 259 (19.1) 1243 (9.16)
21-30 155 (11.40) 917 (6.76)
>30 181 (13.30) 1869 (13.77)
Prenatal examination 200 (14.70) 1454 (10.71)
Any drug dependence (ICD9: 304) 218 (16.10) 11 (0.08) <0.001
Any alcohol abuse (ICD9: 303 ~ 3050) 55 (4.10) 57(0.42) <0.001
History of STDs (ICD9: 0541 ~ 0781 ~ 217 (15.99) 788 (5.81) <0.001

0788 ~ 091-099 ~ 131)

¥Excluding visits for Pap smear tests
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Table 2. Associations between Selected Factors and Receipt of a Pap Smear, 2000 -2009

. With Pap
All subjects . ) )
Variables (N=1.500) tests Unadjusted OR Adjusted OR
(n=460) (95% CI) (95% CI)
No.(%) No. %"
Age (yrs) 1.49 (1.32, 1.68)*°
18-29 576 (38.4) 67 11.6 Referent
30-39 508 (33.9) 207 40.7 5.23(3.83,7.12)*
40-49 237 (15.8) 113 477  6.92(4.83,9.93)*
50 or over 179 (11.9) 73 40.8 5.23 (3.54, 7.74)*
Drug dependence
No 1218 (81.2) 386  31.7 Referent Referent
Yes 282 (18.8) 74  26.2 0.77 (0.57, 1.03) 0.94 (0.69, 1.33)
Monthly income
(NTD)
=17280 1098 (73.2) 278 253 Referent Referent
17281-26400 264 (17.6) 109 413  2.07(1.57,2.75)* 1.74 (1.26, 2.40)*
26401-43899 91 (6.1) 44 484  2.76(1.79,4.26)* 2.21(1.25,3.91)*
=43900 47 (3.1) 29 61.7  4.75(2.60,8.70)* 5.90 (2.78, 12.47)*
Urbanization status
Rural 490 (32.7) 138 28.2 Referent Referent
Urban 1010 (67.3) 322  31.9 1.19 (0.94, 1.51) 1.02 (0.77, 1.36)
Occupation
Blue collar 1259 (83.9) 365 29.0 Referent Referent
White collar 241 (16.1) 95 39.4 1.59 (1.20, 2.12)* 1.05 (0.69, 1.60)
ART use
Never 745 (49.7) 236  31.7 Referent Referent
Ever 755(50.3) 224  29.7 0.91 (0.73, 1.13) 1.08 (0.83, 1.40)
Prenatal
examination
No 1267 (84.5) 406  32.0 Referent Referent
Yes 233 (15.5) 54 232 0.64 (0.46, 0.89) 0.87 (0.59, 1.28)
HIV screening
No 1497 (99.8) 458  30.6 Referent Referent
Yes 3(0.2) 2 66.7  4.54(0.41,50.16) 1.49(0.04, 52.69)

Previous cervical
dysplasia (ICD-9)
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No

Yes

Cervical dysplasia

(V762)

Carcinoma in situ

of cervix uteri

(2331)

Malignant

neoplasm of

cervix uteri (180)
History of STD
(ICD-9)

No

Yes

Viral warts (0781)

Syphilis

(091-097)

Venereal disease

(099)

Trichomoniasis

(131)

Others (Genital

herpes, Clamydia,

Gonorrhea,

Pediculosis)

History of OI
(ICD-9)
No
Yes
Candidiasis (112)
Varicella-zoster
virus infection
(0539)
Herpes simplex
virus infection
(054)
Tuberculosis
(010-018)

1236 (82.4) 311

264 (17.6) 149
247 (16.5) 140
4(0.3) 1
13(0.8) 8
1252 (83.5) 352
248 (16.5) 108
70 4.7) 26
60 (4.0) 32
54(3.6) 20
51(3.4) 24
13(0.8) 6
1087 (72.5) 300
413 (27.5) 160
226 (15.1) 90
70 (4.7) 27
42028 17
40(27) 18

25.2
56.4
30.4

0.2

1.7

28.1
43.5
5.7
7.0
4.3

5.2

1.3

27.6

38.7
19.6
5.9

3.7

3.9

Referent
3.85(2.93, 5.07)*

Referent
1.97 (1.49, 2.61)*

Referent
1.66 (1.31, 2.11)*

Referent
2.54 (1.85, 3.49)*

Referent
1.33 (0.96, 1.85)

Referent
1.12 (0.85, 1.50)
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Others (Bacterial 35(2.2) 8 1.7
pneumonia,

Cryptococcal

meningitis,

Cryptosporidiosis,

Isosporidiasis,

MAC infection,

Penicilliosis, PCP,

Salmonellosis)

“Results from those who had received Pap smears.

® 94 may not equal 100% due to all subjects as the numerator.

¢ Per 10-year increase in age.

“Significant at p<0.05

OR, odds ratio; STD, sexually transmitted disease; OI, opportunistic Infection; MAC,

mycobacterium avium complex; PCP, pneumocystis pneumonia.
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Table 3. Age-specific hazard rates of malignant neoplasm of the cervical (ICD-9: 2331,
188) in associated with HIV group

Variable HIV Group Control Group Adjusted
Incid No. Incid Crude HR HR (95%
nciden o. Inciden . 0
No. of No. of (95% CI) in )
No. of ce (per of ce (per , C)in P value
Age vent Contr Associated _
HIV 1000- Even 1000- . Associated
ol With HIV -
PYs) ts  PYs) With HIV§
18-29
5.43 3.0

years 536 1 070 5360 2  0.13
(0.49-58.90) (0.20-44.32)

30-39
years 454 2 1.54 4540 5 0.37

431 7.14%
(0.84-22.22) (1.31-38.84)

40-49
8.8k 6.92%*

years 212 5 735 2120 6 0.2 0.002
(2.70-28.91) (2.01-23.81)

50-59

10.79* 14.64%**

years 101 3 843 1010 3 08I 0.001
(2.18-53.51) (2.80-76.63)

=60
years 54 2 874 540 6 2.70

3.26 2.47
(0.66-16.13) (0.48-12.77)

All
6.33%#* 5.24%#x*

(>=18 1357 13 327 13570 22  0.53 <0.001
(3.19-12.56) (2.55-10.76)

years)

SAdjusted for Premium-based monthly salary, occupation, number of ob/gyn ambulatory care visits,

prenatal examination, drug dependence, alcohol abuse and history of STD
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Table 4. Hazard rates of malignant neoplasm of the cervical (ICD-9: 2331, 188) in
Associated With HIV-infected women

Variable Crude HR (95% Cl) in P value §Adjusted HR (95% Cl) P value
Associated With HIV in Associated With HIV
HAART exposure time (yr) 0.94 (0.84-1.06) 0.3 0.88 (0.78-0.98) 0.03
Frequency of Pap test after 1.27 (1.10-1.45) 0.001 1.27 (1.1-1.48) 0.002
HIV diagnosed
Ol occured after dignosis 2.94 (1.33-6.53) 0.008 2.9 (1.27-6.66) 0.01
with HIV

§Adjusted for Age in HIV diagnosed, Premium-based monthly salary, Urbanization level, Occupation,

Number of of prenatal care visit, Drug dependence, Alcohol abuse and History of STDs
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Abstract

OBJECTIVE: To estimate the trends in Pap smear screening rates and associated

factors among women with HIV in Taiwan.

METHODS: A population-based cohort study was conducted, and the National Health

Insurance Research Database (NHIRD) from 2000-2009 was used to estimate the Pap

smear screening rate for 1,500 HIV-infected women aged 18 years and over. Multiple

logistic regression analysis was used to identify factors associated with HIV-infected

women who had received Pap smears.

RESULTS: During a 10-year study period, 460 (30%) women received at least one

Pap test. Only 12.0% of the HIV-infected women received Pap smears within one year

after being diagnosed with HIV. Logistic regression analysis showed that the factors

associated with receiving at least one Pap smear after HIV diagnosis during the period

2000-2009 were: increasing age (per 10-year intervals) (adjusted odds ratio [AOR] =

1.49, 95% CI = 1.32, 1.68), high monthly income (AOR = 5.9, 95% CI = 2.78, 12.47)

and a previous history of cervical disease (AOR = 2.54, 95% CI = 1.85, 3.49).

CONCLUSIONS: These findings provide evidence of disparities in the receipt of Pap

smear screening services among women with HIV. HIV care providers should ensure

a Pap smear at the first visit to the HIV clinic and remind HIV-infected women to

receive Pap screening annually.



Chen et al.

Key words: HIV-infected women, Pap smear screening, National Health Insurance

Research Database (NHIRD)
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Introduction

There are an estimated 33.3 million people living with human immunodeficiency virus

(HIV) in the world, and 15.7 million (47%) of these are women. [1] An estimated 1.68

million women are living with HIV/AIDS in Asia. [2] Yet, according to the Taiwan Center for

Disease Control (Taiwan CDC), HIV and AIDS diagnoses have been reported for relatively

few women and female adolescents in Taiwan, and the male-female ratio was 20:1 until 2003.

Taiwan has experienced an outbreak of HIV infection among injected drug users (IDUs) since

2003. [3] In 2005, IDUs accounted for about two-thirds (71%) of all reported HIVV/AIDS

cases in Taiwan, and the male-female ratio reached a peak of 7:1. Then, the ratio fell to 17:1

by 2010 after the implementation of a national harm reduction program in 2006 to combat the

HIV outbreak among IDUs. [3, 4] At the end of 2010, 1,573 (7.84%) of 20,057 people living

with HIV were women, with 70% of them at the childbearing age of 18-30 years. [4]

Invasive cervical cancer was defined as an AIDS-related malignancy in 1993 and was

the most common malignancy among women with HIV. [5, 6] Due to immunosuppression,

women with HIV were not only 5 times more likely to develop cervical dysplasia, [7] but also

had a 2-12-fold increased risk of cervical cancer, compared to HIV-negative women. [8-11] In

addition, HIV-infected women with invasive cervical cancer were more likely to present with

advanced clinical disease, [12] have persistent or recurrent disease at follow-up, a shorter time

to recurrence, and a shorter survival time after diagnosis, and die of cervical cancer. [11]
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Nearly 1 in 4 women did not receive an annual Pap test in the United States. [13] Little

information is available as to how well HIV primary care clinics perform cervical cancer

screening for women with HIV.

Cervical cancer is preventable through Papanicolaou (Pap) smear screening if detected at

an early stage. In Taiwan, the national Pap smear screening program has targeted women aged

30 or over since 1995, with coverage of only 50-60% of the general population, [14, 15] Pap

smear screening has demonstrated high specificity and sensitivity in detecting cervical

cytologic abnormalities in both uninfected and HIV-infected women. [16] Following the

guidelines of the United States, the Taiwan CDC in 2010 recommended that all HIVV-infected

women receive two Pap smears in the first year of HIV-diagnosis, with annual screening

thereafter for women with normal results on both tests. [17, 18] Despite these

recommendations, limited information is available on Pap smear rates and factors associated

with recipients of Pap smears among HIV-infected women in Taiwan.

Despite the significance of regular Pap smear screening, no studies to date have

evaluated the rate at which HIV-infected women receive Pap smear screening during their

first year after HIV diagnosis in Taiwan. Furthermore, longitudinal studies with involvement

of national survey data are scarce in Taiwan. In this study, we evaluated the trends in Pap

smear screening rates and identified factors associated with recipients of Pap smears among

HIV-infected women in Taiwan, using the National Health Insurance Research Database
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(NHIRD) for 2000-2009.

Methods

Data sources

This was a retrospective population-based cohort study using outpatient clinic files

retrieved from the NHIRD for the years 2000-2009 in Taiwan. The Bureau of National Health

Insurance (BNHI), Taiwan Department of Health, consolidated all of the health insurance

systems into a universal NHIRD in 1995. As of 2007, the NHIRD covered approximately

99% of the 23 million people living in Taiwan and contracted with 99% of the hospitals and

clinics on the island.[19] The large sample size and high quality of Pap smear utilization

claims data have ensured that this dataset provides a valuable opportunity to estimate the

utilization of Pap smear services among patients with disabilities [20] and nurses.[21] Claims

data of ambulatory care facilities were used for analysis in this study, and included the records

of all outpatient departments of hospitals or clinics, and various bits of information, including

personal identification number (PIN), date of birth, sex, insurance area, insurance monthly

salary, date of medical visit, preventive health service utilization, and a maximum of three

leading outpatient diagnoses of patients. Individually identifiable health information was

encrypted by the BNHI. This study was exempt from full review by the Institutional Review

Board of National Cheng Kung University Hospital since the dataset used consisted of

de-identified secondary data released to the public for research purposes.
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Cohort of patients with HIV

Patients (n=22,037) who visited ambulatory care facilities (outpatient clinics) with

principal and secondary diagnoses of HIV infection (ICD-9-CM codes 042 or VV08) were

selected. Since the 1990s, HIV-related treatment costs have been paid by the Taiwan CDC,

and 16,433 patients were categorized using the code 91 for reimbursement. We excluded 45

patients (0.27%) who were younger than 18 years, 14,839 (90.30%) who were male, and 49

(0.29%) whose records had incomplete information on gender. The final sample included

1,500 women who were diagnosed with HIV between 2000 and 2009.

Study endpoints and potential confounders

Information on the primary dependent variable (i.e., receipt of Pap smears) was retrieved

using a code (card sequence numbers: 31, 33, 35) during the 10-year study period from

2000-2009. Only Pap smears performed after the time of HIV diagnosis were counted.

Information on potential confounding factors was also retrieved from the claim data,

including age at first visit to a HIV clinic, monthly income, level of urbanization, occupation,

drug dependence (ICD-9: 304), anti-retroviral therapy (ART) use (cure item number: 53),

prenatal examination (card sequence number: 1C41-60), HIV screening (card sequence

number: 1C10), history of previous cervical dysplasia (ICD-9: 180, 2331, V762), history of

sexually transmitted disease (STD) (ICD-9: 0541, 0781, 0788, 091-097, 098, 099, 131, 132),

and diagnosis of opportunistic infection (Ol) (ICD-9: 4829, 112, 3210, 0074, 0785, 054, 1369,

7
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0088, 0312, 1179, 1363, 130, 010-018, 0030, 0539).

Statistical analysis

Summary statistics were expressed as frequency or percentage for categorical data and

mean + standardized distribution (SD) to approximate normally distributed continuous

variables. Prevalence of Pap smear screening was calculated using the number of patients that

had received a Pap smear as the numerator (deletion of duplicate cases) and the annual

number of diagnosed HIV-infected women as the denominator. Multivariate logistic

regression analysis was used to determine the likelihood that HIV-infected women had

received Pap tests from 2000-2009. All analyses were performed with 17.0 SPSS and the 9.2

SAS statistical package.

Results

A total of 1500 women older than 18 years and with HIV infection were identified for the

period 2000-2009. Two-thirds of the women (80.2%, n=1,203) were diagnosed with HIV after

2004. Of them, 72.3% first sought HIV care between the ages of 18-39 years (mean +SD,

35.13+1.28). Patients enrolled in this study were generally of low socioeconomic status;

83.9% were blue-collar workers, 67.3% lived in highly urbanized areas, and 73.2% had lower

incomes (Table 1).

Prevalence of Pap smear screening

Overall, 460 women (30%) had received one or more Pap smears during the period
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96  2000-2009 (range, 8-15%) (Figure 1), and only 12% of them received Pap smear screening in

97  their first year after diagnosis of HIV. Of the 460 women who received cervical Pap smear

98  screening, 149 (32.4%) had abnormal results: 140 (30.4%) had cervical dysplasia, 1 (0.2%)

99  had carcinoma in situ, and 8 (1.7%) were diagnosed with cervical cancer. With the exception

100 of a 6% decrease, from 14.26% in 2005 to 8.09% in 2006, the proportion of Pap smear

101  screening during the defined time periods remained constant: 9.9% in 2000, 15.25-14.26%

102  between 2001 and 2005, 8.09-10.57% between 2006 and 2007, and 14.20-14.13% between

103 2008 and 2009 (Figure 1). The sharp decrease in the screening rate from 2005 to 2006 was

104  negatively associated with the percentage of drug dependence among women with HIV (r =

105  -.403, p< .001).

106  Factors associated with receipt of a Pap smear

107 Univariate analysis showed that receipt of a Pap smear was significantly associated with

108  age at first visit to the HIV clinic, monthly income, occupation, history of prenatal

109 examination, history of cervical and sexually transmitted disease, and a diagnosis of

110  opportunistic infection. Multivariate logistic regression revealed that receipt of a Pap smear

111 was significantly associated with increasing age (adjusted odds ratios [AOR] per 10 years =

112 1.49, 95% CI = 1.32, 1.68), monthly income > NT$43,900 (AOR = 5.9, 95% CI = 2.78, 12.47)

113 and a history of cervical disease (AOR = 2.54, 95% CI = 1.85, 3.49) (Table 1).
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Discussion

To our knowledge, this study is the first to use population-based claims data to report

longitudinal trends of Pap smear screening rates among HIV-infected women in Asia. Our

study found that 30% of women living with HIV received one or more Pap smears from 2000

to 2009, which is much lower than the 77% in the United States from 2002 to 2004, [13] and

the 77.9% in California from 2002 to 2006. [22] Furthermore, our study showed that only

12% of HIV-infected women received a Pap test during the first year after HIV diagnosis,

which is much lower than the 83% in Florida from 2000 to 2006, [23] and 76.2% in United

Kingdom.[24] The low Pap smear screening rate was consistent with a previous report that

Asian women were less likely than white women to receive Pap smear screening.[25] The

reason for the low Pap smear screening rate of HIV-infected women in Taiwan may be

socio-cultural barriers (e.g., rejection of male doctors, embarrassment about having a pelvic

examination), resulting in the non-use of Pap smear screening services.[26] Cervical cancer

poses a significant but preventable risk to HIV-infected women. Our findings suggest

healthcare professionals should comply with the guideline to conduct Pap smear screening for

HIV-infected women to allow early detection of cervical intraepithelial neoplasia. More

studies are needed to further examine the reasons for the failure of healthcare professionals to

meet these evidence-based guidelines, and for the barriers preventing HIV-infected women

from receiving the recommended two Pap smear screenings during the first year after

10
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diagnosis.

The proportion of Pap smear screening remained constant, around 8-15%, during the period

2000-2009, except the decrease to 6% from 2005 to 2006. One potential explanation for the

decreased Pap smear rate in 2006 was the outbreak of HIV infection among IDUs in Taiwan

beginning in 2003. [3] Our finding is consistent with previous studies [27, 28] that reported

current IDUs or women with substance abuse were associated with a decreased rate of

adherence to both gynecological appointments and primary care visits. Female IDUs who sell

or trade sex for drugs are at risk of sexually transmitted diseases, and most of these women

are from economically disadvantaged backgrounds. Thus, the finding that the majority of

HIV-infected women with substance dependence did not receive Pap smear screening

suggests local health departments should be an important source of preventive care targeting

HIV-infected women, especially those women with substance abuse.

Three main factors were significantly associated with having at least one Pap smear after

HIV diagnosis during the period 2000-2009. The first of these was increasing age (per 10

years). This finding is in contrast with previous reports from Western countries. [13, 27] The

difference may be related to the national Pap smear screening program in Taiwan, which

targets women aged 30 and over, and ethno-cultural differences (e.g., Taiwanese women

usually have more gynecological ailments, and are also more likely to have a Pap test). [29]

However, HIV-infected women are not only younger (average age, 20-39 years), but also at

11
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higher risk of HPV infection [30], and both advanced and early cervical pathology. [11]

Therefore, Pap smear screening of HIV-infected women should be a high priority. The second

factor associated with receiving a Pap smear was higher income, which is consistent with

previous reports on the general population in Taiwan.[31] For low-income HIV-infected

women who are not likely receive a Pap smear, ensuring the recommended Pap smear

screening requires additional rewards (e.g., coupons or bonuses) to increase the rate of women

from low-income households that receive screening. The last factor associated with receiving

a Pap smear was previous cervical dysplasia, which is also consistent with previous studies,

[13, 27] and indicates that HIV-infected women usually had an HIV-related syndrome that

would arouse the attention of health providers. Based on that, Pap smear screening should be

recommended at their first HIV care visit and continued annually.

Limitations

Some limitations of this study merit attention. First, the study reports only those patients

who received a Pap smear in outpatient settings. However, the study stands out for being able

to draw on an extensive nationwide population-based database, leaving little room for

selection and non-response bias. Second, the study was limited by the nature of a

retrospective design, which relies on existing data sources. Certain clinical factors, such as

CD4, viral load, socioeconomic status and social stigma might lead some patients to decline

healthcare. The NHIRD lacks detailed clinical information and other lifestyle-related
12
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potentially confounding factors in analysis that might compromise our findings.

Conclusion

During this 10-year study period, HIV-infected women in Taiwan were observed to have

low Pap smear screening rates. Only 12.0% of the HIV-infected women received Pap smears

within one year after being diagnosed with HIV. Our findings suggests that HIV care

providers should ensure a Pap smear at the first visit to the HIV clinic and remind

HIV-infected women to receive Pap screening annually, and be particularly alert to ensuring

Pap smears for women of younger age, low income, and without previous cervical dysplasia.
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Table 1. Associations between Selected Factors and Receipt of a Pap Smear, 2000 -2009

i With Pap
All subjects tests? Unadjusted OR Adjusted OR
Variables (N=1,500)
(n=460) (95% CI) (95% ClI)
No. (%) No. %"
Age (yrs) 1.49 (1.32, 1.68)*°
18-29 576 (38.4) 67 11.6 Referent
30-39 508 (33.9) 207 40.7 5.23(3.83,7.12)*
40-49 237 (15.8) 113 477 6.92(4.83,9.93)*
50 or over 179 (119) 73  40.8 5.23(3.54,7.74)*
Drug dependence
No 1218 (81.2) 386 31.7 Referent Referent
Yes 282(188) 74  26.2 0.77 (0.57, 1.03) 0.94 (0.69, 1.33)
Monthly income
(NTD)
=17280 1098 (73.2) 278 25.3 Referent Referent
17281-26400 264 (17.6) 109 413  2.07(1.57,2.75)* 1.74 (1.26, 2.40)*
26401-43899 91 (6.1) 44 484 276 (1.79,4.26)* 2.21(1.25,3.91)*
=43900 47 (3.1) 29 617 4.75(2.60,8.70)* 5.90 (2.78, 12.47)*
Urbanization status
Rural 490 (32.7) 138 28.2 Referent Referent
Urban 1010 (67.3) 322 31.9 1.19 (0.94, 1.51) 1.02 (0.77, 1.36)
Occupation
Blue collar 1259 (83.9) 365 29.0 Referent Referent
White collar 241 (16.1) 95 394  159(1.20,2.12)*  1.05(0.69, 1.60)
ART use
Never 745 (49.7) 236 317 Referent Referent
Ever 755 (50.3) 224 29.7 0.91 (0.73, 1.13) 1.08 (0.83, 1.40)
Prenatal
examination
No 1267 (84.5) 406 32.0 Referent Referent
Yes 233(155) 54 232 0.64 (0.46, 0.89) 0.87 (0.59, 1.28)
HIV screening
No 1497 (99.8) 458 30.6 Referent Referent
Yes 3(0.2) 2 66.7  4.54(0.41,50.16) 1.49(0.04,52.69)

Previous cervical
dysplasia (ICD-9)

19
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No

Yes

Cervical dysplasia

(V762)

Carcinoma in situ

of cervix uteri

(2331)

Malignant

neoplasm of

cervix uteri (180)
History of STD
(ICD-9)

No

Yes

Viral warts (0781)

Syphilis

(091-097)

Venereal disease

(099)

Trichomoniasis

(131)

Others (Genital

herpes, Clamydia,

Gonorrhea,

Pediculosis)

History of Ol
(ICD-9)
No
Yes
Candidiasis (112)
Varicella-zoster
virus infection
(0539)
Herpes simplex
virus infection
(054)
Tuberculosis
(010-018)

1236 (82.4) 311
264 (17.6) 149
247 (16.5) 140

4(0.3) 1

13(0.8) 8

1252 (83.5) 352
248 (16.5) 108

7047 26
60 (40) 32
54(3.6) 20
51(34) 24
13(08) 6

1087 (72.5) 300
413 (27.5) 160
226 (15.1) 90

70 (4.7) 27
42 (2.8) 17
40 (2.7) 18

25.2
56.4
30.4

0.2

1.7

28.1
43.5
5.7
7.0
4.3
5.2

1.3

27.6
38.7
19.6
5.9

3.7

3.9

Referent
3.85(2.93, 5.07)*

Referent
1.97 (1.49, 2.61)*

Referent
1.66 (1.31, 2.11)*

Referent
2.54 (1.85, 3.49)*

Referent
1.33 (0.96, 1.85)

Referent
1.12 (0.85, 1.50)
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Others (Bacterial 35(2.2) 8 1.7
pneumonia,

Cryptococcal

meningitis,

Cryptosporidiosis,

Isosporidiasis,

MAC infection,

Penicilliosis, PCP,

Salmonellosis)

Results from those who had received Pap smears.
® 9% may not equal 100% due to all subjects as the numerator.

° Per 10-year increase in age.
“Significant at p<0.05

OR, odds ratio; STD, sexually transmitted disease; Ol, opportunistic Infection; MAC,
mycobacterium avium complex; PCP, pneumocystis pneumonia.
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0 -0
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
s HMumber of HIY women who used 11 24 32 45 56 72 a1 135 200 212
a Pap test per year (n)
 [rug dependence (n) 0 0 0 2 5 16 147 76 22 14
""Pre“a'ence"fa(;?p testperyear| 449 1529 13.45|15.15 | 14.97 | 14.46 | 8.09 | 10.57 | 14.20 | 14.13

Figure 1. Prevalence of HIV-infected women who had received a Pap test during the past year

and had a negative association with drug dependence, 2000-20009.

22



R g s A B S R T

mx-k\q_

F:2012/10/27

SER T

S TIRTA B
e (GM03)

PEIEA

3% % 100-2629-B-006-002-

R SRR TR




100 F R EHFETHEAFL SR EL

PEAFL 2 ¥

33 %5 0 100-2629-B-006-002-

PE L AR AR A HARAE NI FFH L FRIT F S FERFL 20 (GN03)

T

£ i B (F it R
A-h @ R L
5557 PR ES s s | BTRRT (g SR TR R
B (i (WG RE | an AR L
Ao F ) Fe g 9] ES T T G AR
%)
90. Chen YC& Ko
NY* (2011).
Management for
abnormal Pap
3% = 1 1 100% smear among
. # |HIV-infected
wmv F T women. Journal of
AIDS Care. T7b,
27-42.
By AR i |0 0 100%
A FitEg#h= 0 0 100%
3 0 0 100%
¢ B 0 0 100%
i e 0 0 100% i
FAs
#4 & 0 0 100% + =
AL A 0 0 100%
fpaztd A4 L4 0 0 100% Lo
=N
(#®#E) EFLs#THR 0 0 100%
% iEpsm 0 0 100%
B T FIT fa )
" N | 3% = 0 1 100% 2. Chen YC, Liu

Y, L1 CY, Lee NY,
Ko WC, Chou CY, &
Ko NY* (2012).

Low Pap smear
screening rate
among

HIV-infected

WOIETT 11T Taiwary,
2000-2009: A
nationwide



Environmental
and Occupational
Health 10/140 ;
Medicine,
General and
Internal
category,
18/151) inreview
PriRdismEsd |0 0 100%
12. Chen YC & Ko
NY* (2012). Low
utilization of
cervical cancer
screening among
HIV-infected
women in Taiwan:
A nationwide
it gwm= 1 1 100% population-based
study. Poster
presentation at
the XIX
International
AIDS Conference
(AIDS 2012)
Washington D.C.,
22-27 July 2012.
%3 0 0 100% 3/
411 ¢ ﬁ%é fkﬁi 0 0 100% "
© B 0 0 100%
i+ #c 0 0 100% i
FAs
£ & 0 0 100% + =
i A 0 0 100%
fprztd A4 14 0 0 100% ‘=
(hRE) Bl R 0 0 100% i
% iEpsm 0 0 100%
-
H o &
(B2 @i tiga S
F AR A &
HEE S EEREE
TR A R FE R
SRR I AL - - 4
HE B2 E M F E
TE G F At
§|J o )
| $ %0 £ EAES N BRE




PloeL 5 (7 e g

S/ e

Tk R R AL B

K

B yp2 S B E

it g /1 iy

T ek

PR RIEA 2 S8 (RE) L

O (OO O OO |o o




R g o L ATE T 4 R 4F 2 B =4

FRETNFERGENARE XTI DR S L BN R
= (?P-Q iji]:’\'ater‘J\%“Vlﬂﬁ‘T,E’;"gggéﬁg\:x

. PR HEELT ) LE
EASIHIF LAY G IR FRA A MBS - FEER

: F”*P FBERIFEApPARR S E I EFIRIT- KL
lé$5ﬂ

(A= p % (G#p » 12100 F 5 ')

(15 =% 4 px

(1%t % @ ¥t

[J& & & 5]

3l-

s

2. L S % A E L N R 1B
wmr e i agd2>/% BER? i
L e @ Y 3¢ Me
g D o D/wp}\" [
Hiu@ (12100 F 5*2)

3. Fl;?,{ﬁ‘g\'}j&\;}i,{{b—ﬁ% AL g ;,fggﬁ.,, ey
B (HRAE R ETRLAZ R E T ,

500 3 % ')

AR SRTRED DI AL RE A RIS N SR S

FCRIZ TORBAETE AR A AN R B 2t ki o

* R 2 FEE T
mE 27 ) (12




	摘要
	ABSTRACT
	Control group - women without HIV
	Study endpoints and potential confounders                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
	Statistical analysis
	Prevalence of Pap smear screening 
	Factors associated with receipt of a Pap smear
	Incidence of cervical cancer 
	Limitations

	Conclusion
	Table 1. Characteristics of study population in Taiwan, 2000-2008 (N= 14,927)
	Table 2. Associations between Selected Factors and Receipt of a Pap Smear, 2000 -2009
	Table 3. Age-specific hazard rates of malignant neoplasm of the cervical (ICD-9: 2331, 188) in associated with HIV group 
	AIDS 2012出國心得報告_080112
	The 19th International AIDS Conference (AIDS 2012)
	摘       要
	壹、目的
	貳、過程
	參、心得與建議

	InvitationLetter
	Low Pap Smear Screening Rate among HIV-Infected Women in Taiwan_ 2000-2009_A Nationwide Population Based Study
	Low Pap Smear Screening Rate among HIV-Infected Women in Taiwan, 2000-2009: A Nationwide Population-Based Study
	Abstract
	UIntroduction
	There are an estimated 33.3 million people living with 3Thuman immunodeficiency virus (HIV)3T in the world, and 15.7 million (47%) of these are women. [1] An estimated 1.68 million women are living with HIV/AIDS in Asia. [2] Yet, according to the Taiw...
	Invasive cervical cancer was defined as an AIDS-related malignancy in 1993 and was the most common malignancy among women with 3THIV.3T [5, 6] Due to immunosuppression, women with HIV were not only 5 times more likely to develop cervical dysplasia, [7...
	UMethods
	Data sources
	Cohort of patients with HIV
	Study endpoints and potential confounders                                                                                                                                                                                                                  ...
	Statistical analysis

	UResults
	Prevalence of Pap smear screening
	Factors associated with receipt of a Pap smear
	Limitations

	Conclusion
	Figure 1. Prevalence of HIV-infected women who had received a Pap test during the past year and had a negative association with drug dependence, 2000-2009.


