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Abstract

Background:  Anorectal Chlamydia trachomatis (CT) may be clinically relevant for women in 
general practice. Although anorectal CT testing in this setting may prevent underdiagnosis and 
undertreatment, its feasibility is questioned as GPs currently rarely order anorectal CT tests, for 
yet unknown reasons.
Objective:  To explore the feasibility of anorectal CT testing in women in general practice.
Methods:  GPs across the Netherlands were invited directly (n = 1481) and by snowball sampling 
(n = 330) to join an online cross-sectional survey that asked about the acceptability of and barriers 
for (standard) anorectal testing in women during CT-related consultations. Data were analysed 
with univariable and multivariable logistic regression models.
Results:  The questionnaire was opened by 514 respondents (28%, 514/1811) and 394 fully 
completed it. GPs’ acceptability of anorectal testing by either self-sampling or provider-sampling 
was high (86%). Twenty-eight percent of GPs felt neutral, and 43% felt accepting towards standard 
anorectal testing. Nevertheless, 40% of GPs had never tested for anorectal CT in women, which was 
associated with a reported difficulty in asking about anal sex (odds ratio [OR]: 3.07, 95% confidence 
interval [CI]: 1.21–7.80), infrequency of anal sexual history taking (OR: 11.50, 95% CI: 6.39–20.72), 
low frequency of urogenital CT testing (OR 3.44, 95%-CI: 1.86–6.38) and with practicing in a non-
urban area (OR: 2.27, 95% CI: 1.48–3.48). Acceptability of anorectal testing was not associated with 
the studied factors.
Conclusion:  This quantitative survey shows that anorectal CT testing is feasible based on its 
acceptability, but is likely hindered by a lower awareness of (anorectal) CT in GPs.
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Lay Summary

Background:  Chlamydia trachomatis (CT) is a sexually transmitted disease that occurs both 
vaginally and anorectally (anally) in women. Testing for anorectal CT may improve treatment 
outcomes, but GPs currently rarely order anorectal CT tests. It is therefore uncertain whether 
anorectal CT testing is feasible.
Objective:  To find out whether anorectal CT testing in women by GPs is feasible.
Methods:  We sent an online survey to GPs across the Netherlands and asked about (1) the 
acceptability of and (2) barriers for anorectal CT testing in women.
Results:  GPs thought anorectal CT testing, either when the patient self-sampled or when the GP 
sampled, was acceptable (86%). Twenty-eight percent of GPs felt neutral, and 43% felt accepting 
towards standard anorectal testing. Nevertheless, 40% of GPs had never tested for anorectal CT 
in women. These GPs were more likely to find it difficult to ask women about anal sex, to do so 
less frequently, to less frequently offer CT tests all together and to work in a non-urban area. These 
factors imply a lower awareness of (anorectal) CT.
Conclusion:  This study shows that anorectal CT testing is feasible based on its acceptability, but is 
likely hindered by a lower awareness of (anorectal) CT.

Keywords: Chlamydia trachomatis, diagnostic techniques and procedures, general practice, medical history taking, sexually 
transmitted diseases, women

Introduction

Anorectal Chlamydia trachomatis (CT) infections in women may 
be both prevalent and clinically relevant in general practice. In 
sexually transmitted infections (STI) clinics, anorectal CT infec-
tions regularly occur in CT-positive women, with 4–44% showing 
anorectal mono-infections and 15–73% presenting with anorectal-
vaginal co-infections (1). The anorectal location influences clinical 
decision making, as it requires treatment with doxycycline (91–98% 
anorectal clearance) rather than azithromycin (73–84% anorectal 
clearance) (2–4). As anorectal infections can be viable (5), they could 
theoretically cause CT sequelae like pelvic inflammatory disease and 
tubal factor infertility (6,7) by autoinoculation from the anorectal 
to the vaginal site (8). Currently, however, testing for anorectal CT 
is rarely done in general practice (9,10), possibly leaving women 
underdiagnosed and undertreated.

It is unknown why the current anorectal testing frequency is so 
low. Current (inter)national STI guidelines (11–14) probably con-
tribute to this low testing rate, as they advise to take an anorectal 
CT test upon mentioning of anal sex or anal symptoms. On the one 
hand, this may indicate problems with (anal) sexual history taking 
(15), as the current low anorectal testing rate (<1%) (9) is lower 
than the amount of women reporting anal sex (13–17%) (16). But 
more importantly, anorectal CT is unrelated to anal sex and this 
approach therefore systematically misses infections in women who 
do not practice it. Finally, other factors like a lack of awareness/
knowledge on STIs (17) or a lack of acceptability of anorectal testing 
in the GP or in the patient may be additional barriers to anorectal 
testing in general practice.

Given that GPs in the Netherlands identify twice as many chla-
mydia cases compared to STI clinics (18), adequate anorectal CT 
management in general practice is desirable. We have therefore sent 
out a quantitative online survey to a large group of GPs across the 
Netherlands to assess the feasibility of anorectal CT testing by ex-
ploring its acceptability and by researching the extent to which GPs 
experience barriers for anorectal testing.

Methods

Study design and setting 
We distributed an online cross-sectional questionnaire to general 
practitioners in the Netherlands in 2019. In the Netherlands, STI 
care is provided by public health services, which provide care for 
high-STI-risk groups at STI clinics, and GPs, who serve the primary 
care population as a whole.

Recruitment
We invited GPs via several online routes. All GPs linked to the 
academic GP networks of Maastricht (n  =  848) and Groningen 
University (n = 633) were invited per email with a link to the survey. 
In addition, GPs were indirectly recruited (snowball sampling) via 
email through the GP network specialized in urogynaecology and 
the expert group of sexual health from the Dutch College of General 
Practitioners. To estimate response rates, we asked these organiza-
tions how many of their GPs forwarded the invitation. GPs were also 
invited via postings on an online platform solely accessible to Dutch 
GPs (HaWeb). Based on previous surveys among physicians, we 

Key Messages
•	 We explored the feasibility of anorectal chlamydia testing in women.
•	 Most general practitioners thought anorectal chlamydia testing was acceptable.
•	 Yet, 40% of general practitioners had never tested for anorectal Chlamydia.
•	 A low awareness of anorectal chlamydia related to never having tested for it.
•	 More awareness could increase the feasibility of anorectal testing.
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expected a response rate of approximately 30% (19–22). To ensure 
a representative sample of the total 11 834 GPs in the Netherlands, 
at a margin of error of 0.05, an alpha of 0.05 and an estimated pro-
portion of 0.5 per dichotomous outcome, we considered 1243 in-
vited GPs and 373 actual respondents minimally sufficient (23–25).

Questionnaire 
The 47-item questionnaire with obligatory questions and skip 
logic was developed in Qualtrics (SAP, Walldorf, Germany) using 
the latest Dutch GP guideline on STI management (12). After in-
formed consent was provided, the respondent answered questions 
on barriers for anorectal testing at a chlamydia-related consultation, 
i.e. sexual history taking, testing acceptability, testing indication 
through two hypothetical cases with a low and high a priori STI-
risk (Supplementary Data) and actual testing experience. The survey 
focussed solely on consultations in which the GP already had an 
indication for CT testing. We investigated both the degree to which 
GPs anticipated a patient’s acceptability for anorectal CT testing 
(‘GP-anticipated acceptability of anorectal testing’), as well as the 
GP’s own acceptability of standard anorectal CT testing in women 
(‘GPs acceptability of standard anorectal CT testing’). We collected 
data on GPs’ demographics (sex, job specification, days practicing 
and working area postcode). Answering options were Likert-type 
scores (five options), categorical multiple choice options or open nu-
merical answers. A  pilot among GPs was performed to check the 
questionnaire’s face and content validity, the avoidance of priming 
and the feasibility of its length.

Data analysis
We excluded incomplete questionnaires. To estimate urbanization, 
we used data of Statistics Netherlands on the average address density 
per square kilometre per four-digit postal code (26) and dichotom-
ized it for logistic regression into urban (≥1000 address/km2) and 
rural (<1000 address/km2) areas (9,27). A GP’s full-time equivalent 
was approximated by dividing the number of work days per week 
by the constant of 5.

We applied chi-square and Fisher’s exact tests for relations be-
tween categorical variables and Pearson and Spearman correlations 
for relations between ordinal and continuous variables. We further 
used univariable and multivariable logistic regression to explore 
factors associated with (i) anorectal testing in women and (ii) ac-
ceptability of standard anorectal testing in women (dichotomous; 
‘not acceptable’ versus ‘neutral’ or ‘acceptable’) using the following 
variables: GP gender, GP employment type, degree of ease (in survey: 
degree of difficulty) in asking women about anal sex, frequency with 
which the GP asked women about anal sex, frequency of CT testing 
in women and urbanization. We created dummy variables for several 
continuous variables to meet the assumptions for logistic regression. 
We calculated odds ratios (OR) and confidence intervals (CI) and 
considered P-values of <0.05 statistically significant.

Data was analysed using SPSS 25.0 (SAP, Walldorf, Germany).

Results

Characteristics of respondents
A total of 1811 GPs were invited by direct (n = 1481) and snowball 
(n = 330) invitation. The questionnaire was opened by 514 respond-
ents (28%, 514/1811) and 394 fully completed it. We excluded the 
data of several respondents (i.e. retired GP [n = 1], GPs in training 
[n = 2], nurse practitioners [n = 3]), so the data reflected the use of 
currently practicing Dutch GPs only.

The majority of respondents were female (65%, 251/388), GP 
partners (76%, 294/388) and worked 3–4  days per week (73%, 
282/388; Table 1). GPs from all provinces responded, with highest 
coverage of the southern provinces, and GP practices were widely 
spread in terms of urbanization, ranging from rural areas to large 
cities. General practitioners reported to order a median of four CT 
tests per month (range 2–50), and 91% (352/388) ordered a CT 
test for both female and male patients at least once per month on 
average.

Anal sexual history taking
Most of the GPs (69%, 268/388) indicated to not routinely ask 
about anal sex in an STI-related consultation (Fig. 1). Asking about 
anal sex was less frequently done (never or rarely, 45%, 173/388), 
than asking about other STI risk factors such as the number of sexual 
partners (never or rarely, 13%, 51/388) or whether the patient had 
sex with a high-risk partner (never or rarely, 13%, 50/388). GPs who 
found it difficult to ask female patients about anal sex were also less 
likely to actually ask about it (r = −0.41, P < 0.001).

Acceptability of anorectal testing
Almost nine out of ten GPs (86.2%, 330/383) who tested for CT 
in women at least once per month on average (n = 383) estimated 
that the patient would find it acceptable to have an anorectal sample 
taken, either by the GP (22.7%, 75/330), by the patient herself 
(19.1%, 63/330) or by either of them (58.2%; 192/330) (Fig. 1). 
Similarly, 43% (166/383) of GPs thought routinely ordering both an 
anorectal and vaginal swab in women with a CT testing indication 

Table 1.  Characteristics of 383 general practitioner survey re-
spondents (2019)

Characteristic Number (%) or median (p25–p75) 

Sample (n = 388) Population 
(n = 11.384) (23,26)

No. of women (%) 251 (65) 6035a (51)
Employment type   
  GP partner 294 (76) 7917 (70)
  Locum GP 81 (16) 2036 (18)
  Salaried GP 33 (9) 1881 (17)
Full-time equivalent 0.7 (0.2) 0.67
Urbanization grade 
in (# addresses/km2) 

  

  Extremely urban-
ized (≥2500)

59 (15) 2250 (23)

  Strongly urbanized 
(1500–2500) 

102 (26) 2894 (30)

  Moderately urban-
ized (1000–1500)

77 (19) 1693 (17)

  Hardly urbanized 
(500–1000)

75 (19) 2072 (21)

  Not urbanized 
(<500) 

68 (18) 886 (9)

  Invalid postal code 7 (2) 0 (0)
No. of CT tests per 
month

  

  Total 4 (3–7) —
  In female patients 2 (1.25–4) —
  In male patients 2 (1–3) —

CT, Chlamydia trachomatis; SD, standard deviation; p, percentile.
aApproximation of exact number based on the known percentage.
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acceptable or felt neutral (27.9%, 107/383) towards this propos-
ition. Of those GPs who thought routinely adding the anorectal 
swab was unacceptable, 83% (91/110) nevertheless estimated that 
their patients would find the anorectal test itself acceptable.

Anorectal testing in hypothetical cases
Nearly all GPs (>98%) would request a urogenital swab in both 
hypothetical STI cases and 66% (255/386) would request an ano-
rectal swab in the high-STI-risk case compared with 6% (25/388) 
in the low-STI-risk case. GPs requested additional materials for CT 
testing more often in the high-STI-risk case (45%, 174/386: oropha-
ryngeal swab and 44%, 169/386: serology) than in the low-STI-risk 
case (4%, 16/388: oropharyngeal swab and 2%, 8/388: serology).

Actual anorectal chlamydia testing experience
Four of 10 GPs (40%, 155/383) who tested for CT in women at least 
once per month on average (n = 383) had never tested for anorectal 
CT in women. Of those also testing for CT in men at least once per 
month (n = 352), 26% (90/352) had never tested for anorectal CT 
in either sex. Of GPs who had never tested for anorectal CT, 82% 
(74/90) nevertheless thought a patient would find an anorectal test 
acceptable and 32% (29/90) had indicated to order an anorectal 
swab in the hypothetical high-STI-risk case.

Factors associated with anorectal testing and its 
acceptability
Factors independently associated in multivariable analyses with 
a higher odds of having tested for anorectal CT in women were 
working in an urbanized area (Table 2, OR: 1.97, 95% CI: 1.18–
3.38) and more frequently asking female patients about anal sex 
(OR: 7.91, 95% CI: 4.22–14.83 rarely versus regularly and OR: 
10.65, 95% CI: 5.57–20.37 rarely versus often or always). In 
univariable analyses, having tested for anorectal CT was also related 
to a higher CT testing frequency (>1 test/month versus 1 test/month) 
and less difficulty in asking about anal sex. For GPs’ acceptability of 
standard anorectal CT testing, univariable analyses showed that this 

was lower for female GPs than male GPs. More specifically, female 
GPs were as likely as male GPs to find standard anorectal testing 
acceptable, compared with finding it unacceptable (OR: 0.70, 95% 
CI: 0.41–1.18), but male GPs more often felt neutral (35%, 47/135) 
than female GPs (24%, 60/248). No other factors were significantly 
associated with standard anorectal testing acceptability.

Discussion

We explored whether standard anorectal chlamydia testing in 
women is feasible in general practice by surveying its acceptability 
and barriers to its implementation. The GP-anticipated patient ac-
ceptability for anorectal testing was high (86%), and most GPs 
felt neutral or accepting (71%) toward standard anorectal testing. 
Nevertheless, many GPs (40%) had never tested for anorectal CT in 
women. Never testing was associated with experiencing difficulty in 
asking about anal sex, an infrequency of anal sexual history taking, 
infrequent CT testing and practicing in a non-urban area.

Responding GPs were representative of the Dutch GP popula-
tion in terms of sample size, location, urbanization and employ-
ment type (Table 1) (23,28). GPs with affinity for sexual health 
were oversampled by using specialized networks to distribute the 
survey and through self-selection (29) given the low response rate 
(22%). On the other hand, this response rate is commonly observed 
for physicians receiving online questionnaires without incentives 
(19,22). Social desirability bias was kept to a minimum by securing 
responders’ anonymity, but survey answers may still overestimate 
performance in actual practice. Based on our overrepresentation of 
GPs with affinity for sexual health, the situation for real-life ano-
rectal CT testing is therefore probably even more dire. As a con-
sequence, it is important to take into account that we might have 
overestimated the acceptability of anorectal testing, but more specif-
ically mainly overestimated the number of GPs who had tested for 
anorectal CT. In turn, we might have underestimated difficulties with 
and infrequency of anal sexual history taking. For example, barriers 
that relate to the patient, laboratory services or financial aspects of 
testing were not taken examined here, but may be of influence.

Figure 1.  Number (%) of general practitioners with particular practices and attitudes on (anal) sexual history taking and anorectal swab acceptability (2019).
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The GP-anticipated acceptability of anorectal testing was high 
for both self-collection and/or provider collection, in line with pre-
vious acceptability estimates from patients themselves (30,31). 
Twenty nine percent of GPs, however, nevertheless opposed to ano-
rectal CT testing on a routine basis in women with an indication 
for CT testing. This implies that is it not the act of anorectal testing 
itself, but the reason for its request that impedes anorectal testing.

It may seem illogical to both the patient and GP to test for ano-
rectal CT when the patient history was negative for anal sex or symp-
toms, especially given the current guidelines. In addition, anorectal 
CT testing may be hindered by a lack of anorectal STI awareness. 
Here, factors that convey an awareness of anorectal CT, like asking 
about anal sex, a higher frequency of CT testing and practicing in 
urban areas, where STI prevalence is generally higher (32,33), were 
significantly associated with having tested for it.

Several factors may aid anorectal CT testing in women in gen-
eral practice. First, providing GPs with the information that there 
is no relation between anal sex and anorectal CT could aid the 
GP in routinely ordering an anorectal test. Second, informing GPs 
on the prevalence of anorectal CT and its treatment implications 
with doxycycline might further raise their awareness. Finally, bar-
riers for (anal) sexual history taking, like time constraints or know-
ledge deficits, could be removed by the employment of specialized 

STI practice nurses or intensifying collaborations with STI clinics 
(15,34). In non-urban areas, however, patients may not have access 
to an STI clinic and depend solely on their GP for sexual health. 
Alternatively one may question the rationale for history taking for 
anal sexual intercourse when no clear relation between anal sexual 
intercourse and the risk for anorectal chlamydia can be given.

Our data further confirm that not all doctors take a full sexual 
history (35–37) and add that anal sex is a particularly problematic 
and infrequently discussed topic. If asking about anal sex is seen as 
difficult, requesting an anorectal test may additionally pose barriers. 
Furthermore, discussing anal sex and symptoms is vital to a patient’s 
general sexual health, considering condom use during anal sex is 
generally lower (38), STIs other than CT have been correlated with 
anal sex and patient-reported information may not be sufficient to 
guide testing (16). GPs should not shy away from asking about anal 
sex and symptoms in an STI consultation. If GPs do experience bar-
riers in taking a sexual history, using a printed or digital form in pa-
tient consultations on type of sexual intercourse, number of partners 
in the past 6 months, origin of partners and patients and gender of 
the partners might support them.

Finally, standard anorectal testing in women with an indication for 
urogenital CT testing could be an alternative or additional strategy 
to optimize CT management in women in general practice. Recently, 

Table 2.  Logistic regression models of acceptability of and actual testing experience with anorectal chlamydia in women of 383 general 
practitioners (2019)

Variable  Having tested for anorectal CT GPs acceptability of standard anorectal CT testing 

Univariate Multivariate Univariate Multivariate

OR (95% CI), n = 383 OR (95% CI), n = 376 OR (95% CI), n = 383 OR (95% CI), n = 376

GP Gender (female) 1.35 (0.89–2.07) 1.24 (0.70–2.19) 0.59 (0.36–0.95) 0.66 (0.39–1.12)
GP Job specification     
  GP partner 0.79 (0.36–1.75) 1.23 (0.48–3.16) 0.83 (0.36–1.91) 0.64 (0.26–1.61)
  Salaried GP Reference Reference Reference Reference
  GP locum 0.45 (0.18–1.13) 0.72 (0.24–2.11) 0.61 (0.23–1.59) 0.56 (0.20–1.56)
GP working in urban region (n = 376) 2.27 (1.48–3.48) 1.97 (1.18–3.38) 0.75 (0.47–1.20) 0.82 (0.50–1.35)
Average no. of ordered CT tests per month 
in female patients 

    

  1 Test/month Reference Reference Reference Reference
  1–4 Tests/month 2.41 (1.45–3.98) 1.88 (1.00–3.52) 0.72 (0.41–1.25) 0.91 (0.50–1.67)
  >4 Tests/month 3.44 (1.86–6.38) 1.87 (0.87–4.09) 0.71 (0.37–1.37) 0.98 (0.47–2.04)
Difficulty in asking female patients about 
anal sex 

    

  (Very) difficult Reference Reference Reference Reference
  Neutral 1.42 (0.89–2.30) 1.45 (0.81–2.60) 1.12 (0.67–1.88) 1.06 (0.62–1.81)
  (Very) easy 3.07 (1.21–7.80) 1.40 (0.48–4.41) 0.91 (0.40–2.10) 0.89 (0.36–2.17)
Frequency of asking female patients about 
anal sex 

    

  Never or rarely Reference Reference Reference Reference
  Regularly 8.83 (4.85–16.10) 7.91 (4.22–14.83) 0.76 (0.44–1.32) 0.89 (0.47–1.67)
  Often or always 11.50 (6.39–20.72) 10.65 (5.57–20.37) 0.82 (0.490–1.38) 0.86 (0.46–1.62)
GPs acceptability of standard  
anorectal CT testing

0.83 (0.53–1.31) 0.86 (0.49–1.51) N/A N/A

GP-anticipated patient acceptability of 
anorectal testing

    

  Neutral or not acceptable Reference Reference Reference Reference
  Acceptable by either patient or GP 1.62 (0.85–3.10) 1.20 (0.54–2.68) 1.65 (0.64–3.25) 1.43 (0.68–3.03)
  Acceptable by both patient and GP 1.67 (0.90–3.05) 1.21 (0.56–2.62) 1.17 (0.62–2.20) 1.09 (0.54–2.22)
GP has ever tested for anorectal CT in 
women in actual practice 

N/A N/A 0.83 (0.53–1.31) 0.88 (0.50–1.54)

OR, odds ratio; CI, confidence interval; CT, Chlamydia trachomatis; N/A, not applicable.
Bold values indicate statistically significant (P < 0.05) factors.
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several STI centre guidelines in the UK and the Netherlands changed 
their first choice antibiotic for urogenital CT from azithromycin to 
doxycycline due to higher efficacy against Mycoplasma genitalium 
and anorectal CT (39). Adding standard anorectal CT testing would 
identify anorectal mono-infections that are missed by urogenital 
testing alone. Moreover, adding anorectal testing could increase treat-
ment efficacy of patients with vaginal CT mono-infections through 
the reduction of compliance issues, as vaginal CT infections are ef-
fectively treated with a one-time dose of azithromycin rather than a 
7-day twice daily regimen of doxycycline (8).

Conclusions

This quantitative survey shows that, in women with an indication 
for CT testing in general practice, GPs deem anorectal CT testing 
largely acceptable. The infrequency of anorectal testing in current 
practice seems to rather be explained by factors relating to a lack 
of awareness of (anorectal) CT, than by its acceptability. Qualitative 
research and exploration of patient- and finance-related factors may 
uncover other barriers to anorectal testing.

Supplementary material

Supplementary material is available at Family Practice online.

Declaration
Funding: ZonMw, project no. 839110027.
Ethical approval: Medical ethical research committee of the Maastricht Uni-
versity Medical Center+ (METC-2018-0956).
Conflict of interest: none.

Data availability
The data underlying this article will be shared on reasonable request to the 
corresponding author.

References
	1.	 Chandra  NL, Broad  C, Folkard  K et  al. Detection of Chlamydia 

trachomatis in rectal specimens in women and its association with anal 
intercourse: a systematic review and meta-analysis. Sex Transm Infect 
2018; 94(5): 320–6.

	2.	 van  Liere  GAFS, Dukers-Muijrers  NHTM, Levels  L, Hoebe  CJPA. 
High proportion of anorectal Chlamydia trachomatis and Neisseria 
gonorrhoeae after routine universal urogenital and anorectal screening in 
women visiting the sexually transmitted infection clinic. Clin Infect Dis 
2017; 64(12): 1705–10.

	3.	 Van  Liere  GAFS, Hoebe  CJPA, Wolffs  PFG, Dukers-Muijrers  NHTM. 
High co-occurrence of anorectal chlamydia with urogenital chlamydia in 
women visiting an STI clinic revealed by routine universal testing in an 
observational study; a recommendation towards a better anorectal chla-
mydia control in women. BMC Infect Dis 2014; 14(1): 1–7.

	4.	 Dukers-Muijrers  NHTM, Wolffs  PFG, De  Vries  H, et  al. Treatment ef-
fectiveness of azithromycin and doxycycline in uncomplicated rectal and 
vaginal Chlamydia trachomatis infections in women: a multicenter obser-
vational study (FemCure). Clin Infect Dis 2019; 69(11): 1946–54.

	5.	 Janssen KJH, Wolffs P, Lucchesi M, Dukers-Muijrers NHTM, Hoebe CJPA. 
Assessment of rectal Chlamydia trachomatis viable load in women by 
viability-PCR. Sex Transm Infect 2020; 96(2): 85–8.

	6.	 Hoenderboom BM, van Benthem BHB, van Bergen JEAM et al. Relation 
between Chlamydia trachomatis infection and pelvic inflammatory dis-
ease, ectopic pregnancy and tubal factor infertility in a Dutch cohort of 

women previously tested for chlamydia in a chlamydia screening trial. Sex 
Transm Infect 2019; 95(4): 300–6.

	7.	 den Heijer CDJ, Hoebe CJPA, Driessen JHM et al. Chlamydia trachomatis 
and the risk of pelvic inflammatory disease, ectopic pregnancy, and female 
infertility: a retrospective cohort study among primary care patients. Clin 
Infect Dis 2019; 69(9): 1517–25.

	8.	 Heijne  JCM, van  Liere  GAFS, Hoebe  CJPA, Bogaards  JA, 
van  Benthem  BHB, Dukers-Muijrers  NHTM. What explains anorectal 
chlamydia infection in women? Implications of a mathematical model for 
test and treatment strategies. Sex Transm Infect 2017; 93(4): 270–5.

	9.	 Wijers  JNAP, van  Liere  GAFS, Hoebe  CJPA, Cals  JWL, Wolffs  PFG, 
Dukers-Muijrers NHTM. Test of cure, retesting and extragenital testing 
practices for Chlamydia trachomatis and Neisseria gonorrhoeae among 
general practitioners in different socioeconomic status areas: a retro-
spective cohort study, 2011–2016. PLoS One. 2018; 13(3): e0194351.

	10.	Heijer CDJ den, Liere GAFS van, Hoebe CJPA, et al. Who tests whom? 
A comprehensive overview of Chlamydia trachomatis test practices in a 
Dutch region among different STI care providers for urogenital, anorectal 
and oropharyngeal sites in young people: a cross-sectional study. Sex 
Transm Infect 2016; 92(3): 211–7.

	11.	James DS, Monon-Johansson AS. Sexually transmitted infections in pri-
mary care. InnovAiT 2016: 9(8): 468–75.

	12.	Van Bergen J, Dekker J, Boeke A, et al. NHG-Standaard Het soa-consult 
(Eerste herziening). Huisarts Wet 2013; 56(9): 450–63.

	13.	Nederlandse Vereniging voor Dermatologie en Venereologie. Seksueel 
Overdraagbare Aandoeningen - Multidisciplinaire Richtlijn 2018 (Up-
date 2019). https://www.soaaids.nl/files/2020-01/mdr-multidisciplinaire-
richtlijn-soa-2018-update-2019-versie-oktober-2019.pdf. Accessed De-
cember 2019.

	14.	BASHH Clinical Effectiveness Group. BASHH CEG Guidance on Tests 
for Sexually Transmitted Infections. 2015. https://www.bashhguidelines.
org/media/1084/sti-testing-tables-2015-dec-update-4.pdf. Accessed De-
cember 2019.

	15.	Virgolino A, Roxo L, Alarcão V. Facilitators and barriers in sexual history 
taking. In: IsHak WW (ed). The Textbook of Clinical Sexual Medicine. 
Cham, Switzerland: Springer International Publishing, 2017, pp. 53–78.

	16.	Rutgers & SOA Aids. Kerncijfers leefstijlmonitor seksuele gezondheid 
2016  – over welke cijfers hebben we het? 2017, pp. 1–6. https://www.
rutgers.nl/sites/rutgersnl/files/PDF-Onderzoek/Leefstijlmonitor_Seksuele_
Gezondheid_2017_DEF.pdf. Accessed December 2019.

	17.	Lugtenberg M, Zegers-van Schaick JM, Westert GP, Burgers JS. Why don’t 
physicians adhere to guideline recommendations in practice? An analysis 
of barriers among Dutch general practitioners. Implement Sci 2009; 4: 54.

	18.	van den Broek IV, Verheij RA, van Dijk CE, Koedijk FD, van der Sande MA, 
van  Bergen  JE. Trends in sexually transmitted infections in the Nether-
lands, combining surveillance data from general practices and sexually 
transmitted infection centers. BMC Fam Pract 2010; 11: 39.

	19.	Cunningham  CT, Quan  H, Hemmelgarn  B et  al. Exploring physician 
specialist response rates to web-based surveys. BMC Med Res Methodol 
2015; 15: 32.

	20.	Cottrell  E, Roddy  E, Rathod  T, Thomas  E, Porcheret  M, Foster  NE. 
Maximising response from GPs to questionnaire surveys: do length or in-
centives make a difference? BMC Med Res Methodol 2015; 15: 3.

	21.	Cho YI, Johnson TP, Vangeest JB. Enhancing surveys of health care pro-
fessionals: a meta-analysis of techniques to improve response. Eval Health 
Prof 2013; 36(3): 382–407.

	22.	Cook DA, Wittich CM, Daniels WL, West CP, Harris AM, Beebe TJ. Incen-
tive and reminder strategies to improve response rate for internet-based 
physician surveys: a randomized experiment. J Med Internet Res. 2016; 
18(9): e244.

	23.	Van  der  Velden  L, Kasteleijn  A, Kenens  R. Cijfers uit de registratie 
van huisartsen. Peiling; 2016. https://www.nivel.nl/sites/default/files/
bestanden/cijfers-uit-de-registratie-van-huisartsen-peiling-januari-2016.
pdf. Accessed October 2019.

	24.	Howick J, Cals JW, Jones C et al. Current and future use of point-of-care 
tests in primary care: an international survey in Australia, Belgium, The 
Netherlands, the UK and the USA. BMJ Open 2014; 4(8): e005611.

Anorectal chlamydia testing in women� 729

D
ow

nloaded from
 https://academ

ic.oup.com
/fam

pra/article/38/6/724/6309961 by U
niversity Library user on 18 January 2022

https://www.soaaids.nl/files/2020-01/mdr-multidisciplinaire-richtlijn-soa-2018-update-2019-versie-oktober-2019.pdf
https://www.soaaids.nl/files/2020-01/mdr-multidisciplinaire-richtlijn-soa-2018-update-2019-versie-oktober-2019.pdf
https://www.bashhguidelines.org/media/1084/sti-testing-tables-2015-dec-update-4.pdf
https://www.bashhguidelines.org/media/1084/sti-testing-tables-2015-dec-update-4.pdf
https://www.rutgers.nl/sites/rutgersnl/files/PDF-Onderzoek/Leefstijlmonitor_Seksuele_Gezondheid_2017_DEF.pdf
https://www.rutgers.nl/sites/rutgersnl/files/PDF-Onderzoek/Leefstijlmonitor_Seksuele_Gezondheid_2017_DEF.pdf
https://www.rutgers.nl/sites/rutgersnl/files/PDF-Onderzoek/Leefstijlmonitor_Seksuele_Gezondheid_2017_DEF.pdf
https://www.nivel.nl/sites/default/files/bestanden/cijfers-uit-de-registratie-van-huisartsen-peiling-januari-2016.pdf
https://www.nivel.nl/sites/default/files/bestanden/cijfers-uit-de-registratie-van-huisartsen-peiling-januari-2016.pdf
https://www.nivel.nl/sites/default/files/bestanden/cijfers-uit-de-registratie-van-huisartsen-peiling-januari-2016.pdf


	25.	Moore D, McCabe G, Craig B. Introduction to the Practice of Statistics. 
6th ed. In: Freeman W (ed). Basingstoke. W.H. Freeman & Co Ltd; 2009.

	26.	CBS. Kerncijfers per postcode: Numeriek deel van de postcode (PC4). 
2019. https://www.cbs.nl/nl-nl/dossier/nederland-regionaal/geografische-
data/gegevens-per-postcode. Accessed October 2019.

	27.	CBS. Begrippen: Stedelijkheid (van een gebied). 2019. https://www.cbs.nl/
nl-nl/onze-diensten/methoden/begrippen/stedelijkheid--van-een-gebied--. 
Accessed October 2019.

	28.	Van  der  Velden  L, Batenburg  F. Aantal Huisartsen En Aantal FTE van 
Huisartsen Vanaf 2007 Tot En Met 2016. 2017. https://www.nivel.nl/sites/
default/files/bestanden/10_jaar_cijfers_uit_de_huisartsenregistratie.pdf. 
Accessed December 2019.

	29.	Sheehan KB. E-mail survey response rates: a review. J Comput Commun 
2006; 6(2): 1–16.

	30.	van der Helm JJ, Hoebe CJ, van Rooijen MS et al. High performance and 
acceptability of self-collected rectal swabs for diagnosis of Chlamydia 
trachomatis and Neisseria gonorrhoeae in men who have sex with men 
and women. Sex Transm Dis 2009; 36(8): 493–7.

	31.	Brown  S, Paterson  C, Dougall  N, Cameron  S, Wheelhouse  N. Under-
standing the attitudes and acceptability of extra-genital Chlamydia testing 
in young women: evaluation of a feasibility study. BMC Public Health 
2019; 19(1): 992.

	32.	Patterson-Lomba O, Goldstein E, Gómez-Liévano A, Castillo-Chavez C, 
Towers S. Per capita incidence of sexually transmitted infections increases 

systematically with urban population size: a cross-sectional study. Sex 
Transm Infect 2015; 91(8): 610–4.

	33.	Götz HM, Van Bergen JEAM, Veldhuijzen IK, et al. A prediction rule for 
selective screening of Chlamydia trachomatis infection. Sex Transm Infect 
2005; 81(1): 24–30.

	34.	Gott M, Galena E, Hinchliff S, Elford H. “Opening a can of worms”: GP 
and practice nurse barriers to talking about sexual health in primary care. 
Fam Pract 2004; 21(5): 528–36.

	35.	Ribeiro S, Alarcão V, Simões R, Miranda FL, Carreira M, Galvão-Teles A. 
General practitioners’ procedures for sexual history taking and treating 
sexual dysfunction in primary care. J Sex Med 2014; 11(2): 386–93.

	36.	Alarcão V, Ribeiro S, Miranda FL et al. General practitioners’ knowledge, 
attitudes, beliefs, and practices in the management of sexual dysfunction-
results of the Portuguese SEXOS study. J Sex Med 2012; 9(10): 2508–15.

	37.	Do K, Minichiello V, Hussain R, Khan A. Sexual history taking in general 
practice: managing sexually transmitted infections for female sex workers 
by doctors and assistant doctors in Vietnam. Int J STD AIDS 2015; 26(1): 
55–64.

	38.	Benson  LS, Martins  SL, Whitaker  AK. Correlates of heterosexual anal 
intercourse among women in the 2006–2010 National Survey of Family 
Growth. J Sex Med 2015; 12(8): 1746–52.

	39.	Dragovic B, Nwokolo NC. BASHH Clinical Effectiveness Group Update on 
the Treatment of Chlamydia trachomatis (CT) Infection. 2018. https://www.
bashhguidelines.org/media/1242/eo-2019.pdf. Accessed December 2019.

730� Family Practice, 2021, Vol. 38, No. 6

D
ow

nloaded from
 https://academ

ic.oup.com
/fam

pra/article/38/6/724/6309961 by U
niversity Library user on 18 January 2022

https://www.cbs.nl/nl-nl/dossier/nederland-regionaal/geografische-data/gegevens-per-postcode
https://www.cbs.nl/nl-nl/dossier/nederland-regionaal/geografische-data/gegevens-per-postcode
https://www.cbs.nl/nl-nl/onze-diensten/methoden/begrippen/stedelijkheid--van-een-gebied--
https://www.cbs.nl/nl-nl/onze-diensten/methoden/begrippen/stedelijkheid--van-een-gebied--
https://www.nivel.nl/sites/default/files/bestanden/10_jaar_cijfers_uit_de_huisartsenregistratie.pdf
https://www.nivel.nl/sites/default/files/bestanden/10_jaar_cijfers_uit_de_huisartsenregistratie.pdf
https://www.bashhguidelines.org/media/1242/eo-2019.pdf
https://www.bashhguidelines.org/media/1242/eo-2019.pdf

