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Abstract
Background To explore the psychological impact of the positive HPV result on pregnant women with
normal cytology.

Methods The psychological distress level of HPV-positive women was compared with those of HPV-
negative women before the results were noti�ed. After the noti�cation, the distress level of women in the
HPV-positive group was assessed for the 2nd time and 3rd time before colposcopy and 2 weeks post-
colposcopy. The lifestyle characteristics, knowledge of cervical cancer and screening behavior were
compared between groups. Logistic regression was used to assess associations between socio-
demographic, lifestyle, knowledge and risk of elevated distress level.

Results No statistical difference of the distress level (as measured by PHQ-9 and GAD-7) was found
between HPV-positive and -negative women. Within HPV-positive group, low distress level remained
through all three time-points, regardless of HPV subtypes or colposcopy diagnoses. Half of the
participants were suboptimally screened before this study conducted; 7.6% were aware of the causal
relationship between HPV and cervical cancer. Post-graduate degree was associated with elevated PHQ-9
score.

Conclusions HPV screening was unlikely to cause additional psychological distress among pregnant
population in China.

Background
The cervical cancer burden in mainland China is heavy compared to those developed areas in the world,
the incidence and mortality rate of which ranked sixth and seventh among all female cancer sites in
2020, according to International Agency for Research on Cancer (IARC). (1)

Because of the high coverage of population-based screening programmes in developed countries, for
example, 3-year coverage of 80% in the US (2) and 3.5-year coverage of 69% in the UK, (3) cervical cancer
screening during pregnancy in such areas may not play as important a role as in developing countries like
China. Despite being free since 2009 in some rural regions, the lifetime coverage of cervical cancer
screening among the targeted population was still under 50%. (4) Even in urban areas like Shanghai,
where conventional pap smear being the primary screening method in communities partly funded by the
city’s Family Planning Program, women were mostly opportunistic screened at gynecological outpatient
units or spontaneously screened as a part of well-women checkup, although self-paid. The low coverage
of cervical cancer screening in China called for urgent measures. Therefore, in 2017, the Chinese
Preventive Medicine Association recommended all pregnant women with no screening history one year
prior to pregnancy to undergo cervical cancer screening at their �rst prenatal visit. (5)

It is well accepted today that both primary HPV testing and combined HPV testing with cytology
screening provide a more sensitive result than primary cytology screening. (6-8) The American Society for
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Colposcopy and Cervical Pathology (ASCCP) updated its cervical cancer screening management
consensus in 2020 based on the results of not cytology, but HPV testing. (9) For otherwise healthy
individuals, however, the bene�t of testing positive for HPV may not outweigh the harm through
overtreatment, including time, �nancial, and psychological costs of the women.

Many quantitative and qualitative studies have suggested that testing positive for HPV might be
associated with increased distress and anxiety levels among non-pregnant populations. (10-12) Be that
as it may, in some studies, participants were given information speci�cally including the sexually
transmitting nature of HPV, prior to the examination, which might have increased the anxiety of the
participants. Moreover, most cross-sectional studies were unable to determine the psychological well-
being of the participants before testing positive for HPV, therefore selection bias cannot be excluded as a
factor which in�uences the high anxiety level detected in the HPV positive population. In fact, one study
assessing the psychological damage caused by revealing the positive HPV result to HPV-positive women
in a large randomized trial (the ARTISTIC trial) (13) showed that receiving an HPV-positive result did not
add signi�cant psychological distress compared with participants in the control group, whose HPV
results were also positive but were concealed. Interestingly, when compared within groups, concealed or
not concealed, the HPV-positive women always showed higher levels of distress and anxiety compared
with the HPV-negative participants. This may be subject to selection bias, as there were psychological
and behavioral differences between the women who were HPV-positive and -negative, which suggests
that previous studies may have ampli�ed the adverse psychological impacts caused by the HPV testing
alone. Nevertheless, none of the studies above were targeted on the pregnant population. Typically,
pregnancy is a time of emotional well-being for women, but for some women it is possible that pregnancy
may worsen the existing mental illness. (14) Testing positive for a sexually transmitted infection (STI) like
HPV would cause even more stigma in a society that values modesty and monogamous like China. (15)

Thus, our study aimed to explore the psychological impact of the positive HPV test result on pregnant
women by comparing psychological distress level between screened-positive and -negative group, and
among pre-noti�cation, pre-colposcopy, and 2 weeks post-colposcopy in the screened-positive group.

Methods
Study design

A prospective observational design was employed to assess pregnant women’s psychological distress
before the noti�cation of a positive-HPV-and-normal-cytology result, as well as before the colposcopy
evaluation and 2 weeks after. The result noti�cation and colposcopy evaluation were 2 weeks apart.

HPV genotyping and cytology

Two endocervical brush samples were taken from the participants for liquid based cytology (Thinprep)
and HPV genotyping (Hybribio), as the co-testing. The cytology results were evaluated according to the
Bethesda system as Negative for intraepithelial lesion or malignancy (NILM), atypical squamous cells of
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undetermined signi�cance (ASC-US), low-grade squamous intraepithelial lesion (LSIL), and high-grade
squamous intraepithelial lesion (HSIL). An abnormal cytology result was de�ned as ASC-US or above,
and a positive HPV result referred to testing positive for any of the 13 high-risk subtypes. The HPV
detection subtypes included 15 high-risk types (16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66 and 68)
and 6 low-risk types (6, 11, 42, 43, 44 and 81). The infection of high- risk HPV was de�ned as HPV
positive.

Participants

From July, 1, 2017 to December, 31, 2017, pregnant women who had entered their second trimester
undergoing combined HPV and cytology screening, the ‘co-testing’, were enrolled. Women with previously
diagnosed mental illness, younger than 25 years of age, and had any obstetrics complications too
serious to continue pregnancy were excluded. The positive HPV results were noti�ed by the �rst author by
phone after the baseline psychological questionnaire was �lled out. Most women that were invited to the
colposcopy did not further ask the meaning of the screening results over the phone. For the inquiries
regarding HPV, the �rst author responded with the following statements: (a) HPV is highly prevalent; (b)
Persistent HPV infection is a prerequisite for cervical pre-malignancy and, eventually, cervical cancer; and
(c) Evaluation under colposcopy is an effective way to determine whether there is a lesion on the cervix.
The interview via telephone lasted 2-5 minutes per participant. Two weeks after the noti�cation,
participants were observed under colposcopy to rule out any cervical lesion and, if high-grade lesion was
detected, the          biopsy was done with fully consent of the participant, according to the study protocol.
The second and third psychological evaluations were done before the colposcopy and 2 weeks after.

We also included a control group who had received a normal co-testing result. The psychological
evaluation was done only once before the noti�cation of the result (the baseline).

Questionnaire

The psychological distress questionnaire (in Chinese Mandarin language) included the Generalized
Anxiety Disorder-7 scale (GAD-7) and the Patient Health Questionnaire-9 (PHQ-9) for anxiety and
depression. We selected these two screening instruments considering that (a) they can easily be
completed within 5 minutes, (b) questions are referring to symptoms during the last 2 weeks, which is
coherent with the noti�cation-colposcopy period, and (c) they were both validated for pregnancy
populations, (16-18) as recommended by ACOG and NICE. (19, 20)

Both PHQ-9 and GAD-7 have been developed from the original Patient Health Questionnaire (PHQ) with
nine and seven questions each. (21) The PHQ-9 is composed of the nine criteria on which the diagnosis
of depression is based in the Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) (22) and
scores can range from 0 to 27, with 5, 10, 15 and 20 representing mild, moderate, moderately severe and
severe levels of depressive symptoms. Similarly, the GAD-7 can also be used as a continuous measure
with scores ranging from 0 to 21 and cutoff points of 5, 10 and 15 representing mild, moderate and
severe anxiety symptoms.
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The demographic data and lifestyle factors were also collected, followed by questions regarding
screening behavior and knowledge of cervical cancer.

Ethical considerations

The study was approved by Ren Ji Hospital Ethics Committee (2018[026]). All methods were carried out
in accordance with the rules of the Declaration of Helsinki. All participants provided written informed
consent.

Statistical analysis

Continual variables were presented as means (standard deviations, SD) or median (interquartile ranges,
P25 ~ P75). Categorical data were presented as frequencies (percentages). Univariate comparisons
between HPV-positive and -negative groups were undertaken using the Pearson Chi-square test, exact Chi-
square test, T-test, or Mann-Whitney test. Univariate and multivariate logistic regression analysis was
employed to identify women’s lifestyle factors that were associated with HPV positivity. Friedman’s test
and the Wilcoxon’s test were employed to detect changes of psychological scores in the HPV-positive
group between the �rst two time-points, and among all three time-points. Analyses were carried out using
SPSS v25, and p-value <0.05 was considered statistically signi�cant.

Results
Characteristics of the study participants

Four hundred and eighty-three pregnant women were invited to take part during the study period, of which
23 were excluded because of spontaneous abortion before cervical cancer screening started (n = 2), and
refusal to follow-up (n = 19) (Fig. 1). Eighty-two HPV-positive women and 378 HPV-negative women with
normal cytology results were included in the study.

The mean age of the participants at enrollment was 30.8 (± 4.0) years, and the gestational age was 21.2
(± 3.5) weeks. Most of the pregnant women were married (98.3%), workwomen (85.6%), and college
graduate (80.0%). None of the participants were smokers during pregnancy and a few were exposed to
passive smoking (5.4%). Among past smokers (3.5%), all women had quitted smoking 1 to 5 years prior
to pregnancy or once pregnancy was con�rmed. The HPV-positive women were more likely to be ‘older
mothers’ (above 35 years of age, 30.5% vs 17.5%, p = 0.007). There was no signi�cant difference in the
BMI, birthplace, and socioeconomic status between HPV-positive and -negative women (Table 1).

Most women were pregnant for the �rst time (42.2%), while 38.9% had given birth to more than one child
and 6.1% had had over 3 abortions. Several participants refused to answer the questions regarding
sexual debut (n = 2) and the number of sexual partners (n = 1). Of those who answered, 36.6% and 20.2%
(χ2 = 10.15, p = 0.002) women began sexual intercourse before the age of 21, whereas 17.1% and 6.4%
(χ2 = 24.05, p < 0.001) had three or more lifetime partners in the HPV-positive and -negative groups,
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respectively. Regarding contraception methods, most women had never used an intrauterine device (IUD)
(89.0% vs 92.3%), and more women had taken the oral contraceptives (mostly emergency OCs) in the
HPV-positive group (52.4% vs 31.5%, χ2 = 12.98, p < 0.001) (Table 1).
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Table 1
Sample characteristics.

    Total HPV + HPV - P

N = 460 N = 82 N = 378

Age, years Mean (SD) 30.8
(4.0)

31.5
(4.1)

30.7
(3.9)

0.007 **

Gestational age, weeks Mean (SD) 21.2
(3.5)

20.8
(3.1)

21.2
(3.6)

0.251

BMI † ~ 18.49 26 (5.7) 7 (8.5) 19 (5.1) 0.068

  18.5 ~ 23.99 259
(56.6)

53
(64.6)

206
(54.8)

  24 ~ 27.99 130
(28.4)

14
(17.1)

116
(30.9)

  28~ 43 (9.4) 8 (9.8) 35 (9.3)

Education Less than high
school

34 (7.4) 11
(13.4)

23 (6.1) 0.069

  High school
graduate

58
(12.6)

9 (11.0) 49
(13.0)

  College graduate 368
(80.0)

62
(75.6)

306
(81.0)

Employment ‡ Employed 385
(85.6)

68
(82.9)

317
(86.1)

0.487

  Unemployed 65
(14.4)

14
(17.1)

51
(13.9)

Birthplace Shanghai 328
(71.3)

58
(70.7)

270
(71.4)

0.894

CNY, Chinese Yuan; OC, oral contraceptives; IUD, intrauterine device.

* p < 0.05

** p < 0.01

*** p < 0.001

†. 2 missing

‡. 10 missing

§. 6 missing

¶. 1 missing
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    Total HPV + HPV - P

N = 460 N = 82 N = 378

  Other Provinces 132
(28.7)

24
(29.3)

108
(28.6)

Annual income (CNY) § ~ 30,000 19 (4.2) 6 (7.4) 13 (3.5) 0.198

30,001 ~ 120,000 292
(64.3)

52
(64.2)

240
(64.3)

120,001 ~ 240,000 99
(21.8)

13
(16.0)

86
(23.1)

240,001~ 44 (9.7) 10
(12.3)

34 (9.1)

Marital status Single / divorced 8 (1.7) 0 (0.0) 8 (2.1) 0.361

Married 452
(98.3)

82
(100.0)

370
(97.9)

Tobacco smoking before
pregnancy

Never 444
(96.5)

77
(93.9)

367 0.178

Yes 16 (3.5) 5 (6.1) 11

Passive smoking during
pregnancy

Never 435
(94.6)

76
(92.7)

359
(95.0)

0.407

Yes 25 (5.4) 6 (7.3) 19 (5.0)

Age at menarche Mean (SD) 13.8
(1.4)

13.9
(1.5)

13.8
(1.4)

0.098

Age at sexual debut † Mean (SD) 23.5
(3.3)

22.8
(3.6)

23.7
(3.2)

0.002 **

Age at �rst pregnancy † Mean (SD) 27.2
(3.8)

28.1
(4.3)

27.0
(3.6)

0.760

CNY, Chinese Yuan; OC, oral contraceptives; IUD, intrauterine device.

* p < 0.05

** p < 0.01

*** p < 0.001

†. 2 missing

‡. 10 missing

§. 6 missing

¶. 1 missing
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    Total HPV + HPV - P

N = 460 N = 82 N = 378

Lifetime sexual partners ¶ 1 324
(70.6)

40
(48.8)

284
(75.3)

< 0.001
***

2 97
(21.2)

28
(34.1)

69
(18.3)

3~ 38 (8.3) 14
(17.1)

24 (6.4)

Number of pregnancies 1 194
(42.2)

39
(47.6)

155
(41.0)

0.329

2 131
(28.5)

18
(22.0)

113
(29.9)

3~ 135
(29.3)

25
(30.5)

110
(29.1)

Number of deliveries 0 281
(61.1)

56
(68.3)

225
(59.5)

0.140

1~ 179
(38.9)

26
(31.7)

153
(40.5)

Number of abortions 0 ~ 2 432
(93.9)

79
(96.3)

353
(93.4)

0.446

3~ 28 (6.1) 3 (3.7) 25 (6.6)

Used OC Never 298
(64.8)

39
(47.6)

259
(68.5)

< 0.001
***

  Yes 162
(35.2)

43
(52.4)

119
(31.5)

Used IUD ¶ Never 421
(91.7)

73
(89.0)

348
(92.3)

0.328

CNY, Chinese Yuan; OC, oral contraceptives; IUD, intrauterine device.

* p < 0.05

** p < 0.01

*** p < 0.001

†. 2 missing

‡. 10 missing

§. 6 missing

¶. 1 missing
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    Total HPV + HPV - P

N = 460 N = 82 N = 378

  Yes 38 (8.3) 9 (11.0) 29 (7.7)

CNY, Chinese Yuan; OC, oral contraceptives; IUD, intrauterine device.

* p < 0.05

** p < 0.01

*** p < 0.001

†. 2 missing

‡. 10 missing

§. 6 missing

¶. 1 missing

 

Knowledge of cervical cancer and screening history

The proportion of those who self-reported knowing cervical cancer, HPV and screening methods was
62.4%, 37.2% and 29.3%, respectively. There was no difference in cervical cancer knowledge between the
groups. The screening rate before current pregnancy was inadequate; only 32.2% of women were
regularly screened previously, while 20.7% were opportunistically screened (Table 2).
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Table 2
Cervical cancer knowledge and screening history.

    Total HPV + HPV - P

N = 460 N = 82 N = 378

Knowledge of CC          

No 173
(37.6)

38 (46.3) 135
(35.7)

0.072

Yes 287
(62.4)

44 (53.7) 243
(64.3)

Not really 289
(62.8)

51 (62.2) 238
(63.0)

0.977

Maybe a little 136
(29.6)

25 (30.5) 111
(29.4)

Yes 35 (7.6) 6 (7.3) 29 (7.7)

No 325
(70.3)

54 (65.9) 271
(71.7)

0.292

Yes 135
(29.3)

28 (34.1) 107
(28.3)

Screening history          

Never 217
(47.2)

41 (50.0) 176
(46.6)

0.572

Yes 243
(52.8)

41 (50.0) 202
(53.4)

~ 1 year 164
(35.7)

24 (29.3) 140
(37.0)

0.133

1 ~ 3 years 59 (12.8) 9 (11.0) 50 (13.2)

3 ~ 5 years 12 (2.6) 5 (6.1) 7 (1.9)

5 ~ years 8 (1.7) 3 (3.7) 5 (1.3)

TCT 27 (5.9) 7 (8.5) 20 (5.3) 0.417

HPV 8 (1.7) 1 (1.2) 7 (1.9)

TCT + HPV 55 (12.0) 13 (15.9) 42 (11.1)

CC, cervical cancer.

*** p < 0.001

†. 5 missing
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    Total HPV + HPV - P

N = 460 N = 82 N = 378

Pap smear 29 (6.3) 5 (6.1) 24 (6.3)

Pap smear + HPV 18 (3.9) 3 (3.7) 15 (4.0)

Unknown 106
(23.0)

12 (14.6) 94 (24.9)

No 95 (20.7) 16 (19.5) 79 (20.9) 0.852

Yes 148
(32.2)

25 (30.5) 123
(32.5)

Every 6 months 5 (1.1) 2 (2.4) 3 (0.8) 0.230

Every year 126
(27.4)

20 (24.4) 106
(28.0)

Every 2 years 13 (2.8) 1 (1.2) 12 (3.2)

Every 3 years 3 (0.7) 2 (2.4) 1 (0.3)

Every 5 years 1 (0.2) 0 (0.0) 1 (0.3)

“How many times have you been
screened?” †

1 84 (18.3) 13 (15.9) 71 (18.8) 0.984

2 ~ 4 111
(24.1)

20 (24.4) 91 (24.1)

5~ 36 (7.8) 7 (8.5) 29 (7.7)

Not sure 7 (1.5) 1 (1.2) 6 (1.9)

Never 104
(22.6)

14 (17.1) 90 (23.8) < 0.001
***

Yes 21 (4.6) 12 (14.6) 9 (2.4)

Not sure 2 (0.4) 1 (1.2) 1 (0.3)

CC, cervical cancer.

*** p < 0.001

†. 5 missing

 

Anxiety and depression

The baseline scores of PHQ-9 and GAD-7 between the HPV-positive and -negative participants were
comparable. The Mann-Whitney test showed no signi�cant difference between the two groups. The
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median baseline scores of PHQ-9 and GAD-7 were 2 (0–4) and 1 (0–2) in the HPV-positive group, and 2
(0–4) and 1 (0–3) in the HPV-negative group. Most of the participants were non-depressed and non-
anxious (Table 3).

 
Table 3

Psychological well-being at baseline.

    HPV +

(N = 82)

HPV -

(N = 378)

P

PHQ-9 at baseline Median (Quantiles) 2 (0 ~ 4) 2 (0 ~ 4) 0.672

  0 ~ 4 66 (80.5) 287 (75.9)

  5 ~ 9 13 (15.9) 73 (19.3)

  10 ~ 27 3 (3.7) 18 (4.8)

GAD-7 at baseline Median (Quantiles) 1 (0–2) 1 (0–3) 0.336

  0 ~ 4 70 (85.4) 328 (86.8)

  5 ~ 9 9 (11.0) 45 (11.9)

  10 ~ 21 3 (3.7) 5 (1.3)

PHQ-9, Patient Health Questionnaire-9 depression scale; GAD-7, Generalized Anxiety Disorder-7 scale.

 

In the HPV-positive group, all 82 participants completed the second self-administered questionnaire. The
Wilcoxon’s test showed positive HPV results had no signi�cant impact on the scores of PHQ-9 (Z = -1.399,
p = 0.162) and GAD-7 (Z = -0.383, p = 0.702). HPV subtypes 16/18 positivity did not change the results
(Fig. 2).

After further evaluation by colposcopy, with or without biopsy, 69 participants (84%) completed the third
questionnaire. The Friedman’s test showed statistical differences of the PHQ-9 scores at three time-points
with a descending trend, while the Wilcoxon’s test showed no difference in PHQ-9 scores (Z = -0.184, p = 
0.854) and GAD-7 scores (Z = -0.022, p = 0.983) before and after the colposcopy was performed (Fig. 3A,
3B). To investigate the impact of different diagnoses, we divided 69 participants into three subgroups: 11
in the HSIL group (i.e., the biopsy con�rmed HSIL or above, and the colposcopy diagnosed HSIL or above
without biopsy), 17 in the LSIL group (i.e., the biopsy con�rmed LSIL and colposcopy diagnosed LSIL
without biopsy), 41 in the cervicitis group (i.e., the biopsy con�rmed cervicitis and the colposcopy
diagnosed cervicitis without biopsy). The PHQ-9 score in the cervicitis group was signi�cantly lower after
the colposcopy compared to the baseline (Z = -2.512, p = 0.012), while the PHQ-9 and GAD-7 scores in the
LSIL or HSIL groups remained unchanged. The change of scores of the three subgroups is shown in
Fig. 3C, 3D, 3E, 3F. Other factors that may in�uence the PHQ-9 score were evaluated by binomial Logistic
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regression. After adjusting for compounds like baseline score and multi-infection, education level of
postgraduate was found to be the independent risk factor for elevated PHQ-9 score (Table 4). No factor
was associated with the change of GAD-7 scores (data not shown).

 

Table 4
factors associated with elevated PHQ-9 score

  OR 95% CI aOR 95% CI

Baseline PHQ-9 0.768 0.562–1.050 0.649 0.432–0.975

HPV 16/18 + 0.648 0.159–2.637 0.252 0.034–1.838

Multi-infected 1.143 0.210–6.219 5.721 0.467–70.084

Final result        

Cervicitis 1 - 1 -

LSIL 1.400 0.385–5.090 0.807 0.115–5.641

HSIL 0.800 0.133–4.803 9.537 0.905-100.539

Education        

Less than high school 1 - 1 -

College graduate 1.882 0.358–9.895 5.082 0.585–25.921

Postgraduate 6.400 0.891–45.992 86.702 4.541-1655.497 *

Knowing CC 0.370 0.109–1.253 0.284 0.054–1.487

Knowing HPV 0.442 0.110–1.769 0.157 0.015–1.654

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion; CC,
cervical cancer; aOR, adjusted OR.

* p < 0.05

 

Discussion
Testing positive for HPV followed by instant colposcopy appears to be irrelevant to women’s
psychological distress during a routine prenatal visit. Our �ndings are consistent with some previous
studies regarding non-pregnant populations showing that HPV positivity with normal cytology is not
associated with elevated anxiety or depression scores, (13, 23) while inconsistent with other
observational studies. (10, 24, 25) One study found that women who tested positive for HPV 16/18 with
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normal cytology had signi�cantly higher anxiety score than those of non-16/18 HPV positive women, and
the score continued to rise two months after the noti�cation. (24) Despite their small sample size of the
HPV-16/18-positive-and-cytology-normal group similar to our study (n = 19 vs n = 23). we did not �nd a
change of score of GAD-7 and PHQ-9 within each group and between the two groups. Considering the
lack of awareness of HPV and cervical cancer among the pregnant women in our study, and the
association between the postgraduate degree and elevated depression score, it is possible that not
understanding the screening results is the primary reason for lower anxiety level. With no population-
based screening and vaccination programmes, Chinese women had little access to proper education on
the topic. A qualitative study con�rmed our hypothesis by showing that women with low-to-normal
anxiety were more likely to be unaware of being tested for HPV and to perceive their results to be “not
serious”, compared to women with high anxiety. (26) Other cross-sectional studies were likely to be
biased because no baseline status of psychological distress was evaluated. (10, 25) As showed by
Kitchener’s study, revealing the positive HPV result did not increase psychological distress among women
whose HPV test result was positive, suggesting that factors other than awareness of the positive HPV
result may have contributed to the higher psychological distress level of the HPV-positive women
compared to HPV-negative women. (13) The distribution of anxiety level and depression level between
the HPV-positive and HPV-negative groups at baseline were nonsigni�cant in our study, possibly because
the participants were pregnant women in their second trimester, which differs from non-pregnant
populations. In a developing country with such a large population like China, pregnant women got an
average 7–11 times of prenatal visits with only 10 minutes at most of one-on-one time with their doctor
each time they visit. Such a short duration of counselling often left questions unanswered. Women were
otherwise unaware of their own situation had the doctor not brought that up. That very attitude differs
from those non-pregnant women who spontaneously seeking a cervical cancer screening at the
outpatient clinic.

Additionally, women with positive HPV results had stable distress level even after a diagnosis of cervical
lesion, LSIL or HSIL, was detected by colposcopy. Low knowledge of cervical pre-cancer and HPV might
partially account for this. Some studies have shown that colposcopy related anxiety levels declined
signi�cantly over time, (27) while other studies found that to remain the same. (28)

Other than lack of awareness of HPV, one reason of the unchanged GAD-7 and PHQ-9 scores among
HPV-positive women may have been that women were given the information of the high prevalence of
HPV at the result noti�cation on request, which may help eliminate some fear and anxiety. (29)

As showed in our study, women who started sexual intercourse before the age of 20, had more than 3
lifetime sexual partners, and prefer to take emergency contraceptive pills (might be an indicator of
unfavorable to use a condom), were more likely to be infected with HPV. With the increasing taking-on of
the westernized lifestyle, the infection rate for women of child-bearing age would be even higher in the
near future, especially in the non-pregnant population who have less access to cervical cancer screening.
Sixty percent of pregnant women reported having heard of cervical cancer in our study. The number went
down to 7.6 percent when regarding the causal relationship between that and HPV. According to the
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national cervical cancer screening guidelines published in 2017, women aged 25 to 64 years were
recommended to undergo cytology screening every 3 years, (5) that leaves half of the study participants
to meet the criteria of un-screened or under-screened. Because there is no organized mass screening
programme in mainland China, the minority of women are reached by local health facilities as part of
some organized campaigns within different provinces and cities, while others have no choice but to
request the screening on their own, or to be opportunistic screened by health practitioners when coming
to outpatient clinic for other reasons. (30) While it is well-understood that the opportunistic screening
could fail to reach women most at risk, one way to overcome the lack of national organized cervical
cancer screening would be to take advantage of prenatal checkups to screen those women who receive
suboptimal or no screening except during pregnancy.

Study limitations

To our knowledge, this is the �rst observational study on psychological distress of testing positive for
HPV in cervical cancer screening among pregnant women, but with a relatively small sample size. There
are a few limitations to our study. First, fourteen participants (17%) in the HPV-positive group were lost to
follow-up. As a previous study showed that women who chose not to follow up had higher anxiety, our
results may therefore be biased (31). Another limitation would be that all women were recruited in
Shanghai, one of the top developed cities in China, which may not represent other areas with lower
economic levels.

Clinical Implications

Previous studies on the psychological impacts of cervical cancer screening, observational or
interventional, were solely based on the non-pregnant population, and were mostly focused on women in
the developed countries. Our �ndings shed light on pregnant women’s stable psychological state in the
progress of HPV testing and colposcopy, which can be easily carried out in the prenatal-care visit to
compensate for the lack of organized screening programmes in the developing countries.

Conclusions
Despite its preliminary character, this study shows that HPV testing is not as distressing as people
thought. Routine prenatal care is a promising opportunity to increase screening uptake among un-
screened and under-screened women, without causing unintended anxiety and depression to HPV-
positive women.

List Of Abbreviations
IARC, International Agency for Research on Cancer; ASCCP, American Society for Colposcopy and Cervical
Pathology; STI, sexually transmitted infection; NILM, Negative for intraepithelial lesion or malignancy;
ASC-US, atypical squamous cells of undetermined signi�cance; LSIL, low-grade squamous intraepithelial
lesion; HISL, high-grade squamous intraepithelial lesion; GAD-7, Generalized Anxiety Disorder-7 scale,
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PHQ-9, Patient Health Questionnaire-9; CNY, Chinese Yuan; OC, oral contraceptives; IUD, intrauterine
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Figures

Figure 1

Study �ow chart.
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Figure 2

PHQ-9 and GAD-7 scores before and after receiving positive HPV results divided by HPV subtypes. (A)
PHQ-9 scores. (B) GAD-7 scores. HR13, other 13 HPV subtypes, including subtypes 31, 33, 35, 39, 45, 51,
52, 53, 56, 58, 59, 66, and 68.



Page 23/23

Figure 3

PHQ-9 and GAD-7 scores at different time-points. (A) (B) PHQ-9 scores and GAD-7 scores of HPV-positive
women at three time-points. (C) (D) PHQ-9 scores and GAD-7 scores of HPV-positive women before and
after colposcopy, classi�ed by diagnoses. (E) (F) PHQ-9 scores and GAD-7 scores of HPV-positive women
at baseline and after colposcopy, classi�ed by diagnoses.


