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Introduction

Female reproduction is presently challenged and various
pro-fertility concepts have been established to address this
development (1,2). The notable changes in reproductive

Abstract

Introduction. The Fertility Assessment and Counseling (FAC) Clinic was
initiated to provide women with information about their current fertility status
to prevent infertility and smaller families than desired. The aim was to study
the predictive value of a risk assessment score based on known fertility risk
factors in terms of time to pregnancy. Material and methods. Prospective
cohort study of the first 570 women attending the FAC Clinic from 2011 to
2013 at Rigshospitalet, Denmark. A consultation included: risk assessment
score sheet with items on infertility risk factors, anti-Miillerian hormone and
ultrasound. The risk score was categorized as low, medium or high. After
2 years an email-based questionnaire was distributed regarding subsequent
pregnancies. Results. The follow-up questionnaire was answered by 519 women
(91.1%). The mean age was 35 years and 38% were single at inclusion. The
majority (67.8%, 352/519) tried to conceive within 2 years after attending the
FAC Clinic. At follow up, 73.6% (259/352) had achieved a pregnancy, 21%
(74/352) were still trying and 5.4% (19/352) had given up. Two-thirds (65%)
with only low risk scores conceived spontaneously within 12 months, although
this figure was only 32% for women with at least one high risk score (n = 82).
Accordingly, presence of at least one high risk score reduced the odds of
achieving a pregnancy within 12 months by 75% (OR 0.25, 95% CI 0.12-0.52).
Conclusion. The new FAC Clinic concept seems usable and offers a tool for
fertility experts to guide women on how to fulfill their reproductive life-plan.

Abbreviations: AFC, antral follicle count; AMH, anti Millerian hormone; AUC,
area under the curve; FAC Clinic, Fertility Assessment and Counseling Clinic;
TTP, time to pregnancy.

Key Message

Fertility assessment and counseling can predict pro-
longed time to pregnancy and the concept can be
used by fertility experts to guide women about their
fertility status in order to fulfill their reproductive

patterns within the past decades may be influenced by the life-plan.
increased female educational level and subsequently
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Fertility assessment predicts TTP

higher maternal age at first birth. In line with this,
broader interpretations of “family planning,” counseling
opportunities and new treatments have emerged. Oocyte
vitrification for nonmedical reasons and the option of
single motherhood by donor insemination have been
accepted as appropriate solutions in some parts of the
world (3,4). The tendency to postpone family formation
has resulted in decreased fertility rates, smaller families
than desired and an increase in the demand for fertility
treatment, especially in women >40 years of age (5). The
aforementioned fertility issues and increasing awareness
have introduced a demand for fertility screening (6,7).

The Fertility Assessment and Counseling Clinic (FAC
Clinic) at Rigshospitalet in Copenhagen was initiated as
an analogue to the “family planning clinics,” that were
introduced in the 1970s (8). The FAC clinic uses the
same concept, based on self-referral, offering reproductive
advice to women and men, but with a pro-fertility per-
spective. The purpose is to provide individual assessment
of fertility risk factors and ovarian reserve to help women
with no known history of infertility to fulfill their repro-
ductive life-plan (1). The FAC Clinic is the first of its
kind worldwide and a number of clinics based on the
same concept have been initiated in four of the Nordic
countries.

This study is the first to validate this new concept
through a 2-year follow up after the initial consultation.
The study aimed to analyze the predictive value of risk
assessment in relation to time to pregnancy (TTP).

Material and Methods

The concept of the FAC Clinic has been described and
discussed earlier (1). Briefly, the FAC Clinic was estab-
lished in August 2011 as part of the ReproUnion collabo-
rative study, co-financed by the European Union, Intereg
V OKS. The clinic is open to men and women living in
the Capital Region of Denmark or southern part of Swe-
den. No referral is needed, the consultations are free of
charge, and appointments are booked by phone on a
weekly basis. Couples who had already tried to conceive
for more than a year in their present relationship at the
time of booking, were informed to go elsewhere and seek
direct medical assistance.

All women were examined by a fertility specialist. A
consultation included: transvaginal ultrasound [antral fol-
licle count (AFC), ovarian volume, pathology], full repro-
ductive history and anti-Miillerian hormone (AMH)
measurement. The women were informed of their poten-
tial risk factors and presumed ovarian reserve by a Risk
Assessment Score Sheet (Figure 1) (1). The item scores
were categorized as green/yellow (low risk), orange (med-
ium risk) and red (high risk) for each risk factor.
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Due to low numbers, the following risk factors were not
included in the analyses regarding single predictors of TTP
analyses, but were included in the validation of the overall
risk assessment: ectopic pregnancies (n = 2), endometriosis
(n = 10), myomas >3 c¢cm in diameter (n = 6), abdominal
fluid (n = 5), previous treatment with chemotherapy (n =
6), high stress level (n = 10), and previous ovarian or other
lower abdominal operations (n = 13).

Initial study population at screening 2011-13 included
the first 570 women attending the FAC Clinic from June
2011 to December 2013. All women completed a baseline
web-based questionnaire before the consultation and an
evaluation questionnaire immediately after the consulta-
tion.

The baseline questionnaire was partly based on the val-
idated Swedish Fertility Awareness Questionnaire by Lam-
pic et al. and a questionnaire from a previous Danish
study from our group (9,10). The questionnaire included
items regarding sociodemographic background, reproduc-
tive and medical history and lifestyle (smoking, alcohol
and exercise) (see Supplementary material, Appendix S1).

Assessment of ovarian reserve parameters were esti-
mated by AFC, ovarian volume and AMH. The number
of antral follicles was counted and grouped into three
predefined categories: 2—4, 5-7 and 8-10 mm. The ovar-
ian volume was measured by the formula for a prolate
ellipsoid using the longest longitudinal (d1), anteroposte-
rior (d2), and transversal diameters (d3): vol-
ume = (d1 x d2 x d3) x m/6 (11). All ultrasound scans
were performed using the same equipment (BK pro focus
ultrasound scanner, vaginal probe, transducer 4-9 MHz,
BK Medical, Herlev, Denmark) and all examinations were
carried out by the same team of five doctors throughout
the period. At clinical examination, the investigator was
unaware of the participants’ questionnaire answers and
their hormonal profile (AMH).

All blood samples were handled consistently: fresh sam-
ples were centrifuged approximately 1 h after sampling
and serum was frozen at —24°C for a maximum of
14 days before being analyzed consecutively at the
Department of Clinical Biochemistry, Rigshospitalet,
Copenhagen using the Beckman Coulter enzyme
immunometric assay, generation I (Immunotech Labora-
tories, Monrovia, CA, USA). The analytical sensitivity,
and the intra-assay and inter-assay coefficients of varia-
tion were: 0.7 pmol/L, 12.3 and 14.2%, respectively (12).

Male partners were welcome to attend the clinic
together with their female partners for assessment (sperm
analysis, risk assessment score) (1), but only 28 in the
present study did so. Sperm tests data were therefore not
included in the statistical analyses.

The follow-up questionnaire was distributed by e-mail
2 years after the consultation. The primary data in the
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| Name: | Personal ID: |
| RISK FACTORS | PARAMETER | LOW RISK | MEDIUM RISK | HIGH RISK

FEMALE AGE
[Age [ Age (years) m

OVARIAN RESERVE AND CYCLE LENGTH

Cycle length Days

Antral follicle count (Sum of both N

ovaries)

Anti-Mdllerian hormone pmol/L

GYNECOLOGICAL HISTORY AND GENERAL HEALTH

Months of trying to conceive Months

Pelvic inflammatory disease N

Ectopic pregnancy N

Endometriosis Yes/no

Pelvic surgery Yes/no Intestinal
surgery

Uterine fibroids Major diameter Less than 3 cm

(submucosal / intramural fibroids)

Intraperitoneal fluid/uterine Yes/no

malformation/hydrosalpinx

Previous chemotherapy Yes/no

GENETIC DISPOSITIONS AND INTRAUTERINE EXPOSURE

Maternal age at menopause Age (years) 45 -50

Mother smoked during pregnancy Yes/no

LIFESTYLE FACTORS

BMI kg/m2 Lower than 20
or 30-35

Waist/hip ratio Higher than
0.80

Smoking Number per day 1-10

Alcohol Drinks per week 1-6

Caffeinated beverage Cups per day More than 6

Physical activity Excessive

WORK ENVIRONMENT FACTORS

Figure 1. Risk Assessment Score sheet used for structured risk evaluation of female clients attending the Fertility Assessment and Counseling
Clinic at Rigshospitalet, Copenhagen University Hospital, Denmark. Reproduced from Hvidman HW, Petersen KB, Larsen EC, Macklon KT, Pinborg
A, Nyboe Andersen A. Individual fertility assessment and pro-fertility counselling; should this be offered to women and men of reproductive age?
Hum Reprod. 2015;30:9-15, with permission from Oxford Journals. [Color figure can be viewed at wileyonlinelibrary.com]
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Fertility assessment predicts TTP

follow-up questionnaire were: changes in relationship sta-
tus, pregnancies, pregnancy loss, deliveries, TTP, attempts
to conceive and whether the women had undergone fer-
tility treatment.

Population A was defined as women who had attempted
a pregnancy within the 2 years of follow up after their visit
to the FAC Clinic. Women reported the date(s) (day/
month/year) within the 2 years at which the attempt(s) at
pregnancy was initiated, and if relevant the date(s) at which
pregnancy was achieved. Further, it was recorded whether
the woman was still trying or had given up at the end of
follow up. Only the time to a first pregnancy was used in
the TTP analyses. Pregnancies were categorized as sponta-
neous or after fertility treatment. Single women who
achieved a pregnancy with donor insemination were pooled
with spontaneous pregnancies in the analyses. Population
B was defined as the remaining women without any
attempts to conceive within the 2 years of follow up.

Statistical analyses

Baseline characteristics were summarized as mean and
standard deviation of continuous variables, or number
and percentage of categorical variables. Continuous vari-
ables were compared with two-sample #-test and categori-
cal variables with Pearson chi-square or Fisher’s exact
test. Descriptive statistics was made with the statistical
software SPSS version 22 (IBM Corp., Armonk, NY,
USA) and Microsoft Office ExceL 2010 (Microsoft Corp.,
Redmond, WA, USA).

To evaluate the predictive potential of the risk factors
from the risk assessment score sheet we performed uni-
variate and multivariate logistic regression analyses for
the outcome “spontaneous pregnancy within 12 months.”
Analyses included all women who started their attempt of
pregnancy before, at the FAC consultation, or within the
following year. Women who started their attempt of
pregnancy later than 1 year after the FAC visit were
excluded from analyses due to insufficient follow-up time.
Women who were already attempting pregnancy when
visiting the FAC Clinic were regarded as successful if
pregnancy was achieved within 1 year of the consultation.
It is important to note that the duration of pregnancy
attempts before the consultation was included as an item
in the risk assessment sheet and as a predictor in the sta-
tistical analyses. To further assess the predictive perfor-
mance of the risk assessment we used internal validation
methods (13). The predictive accuracy of the risk assess-
ment expected at future consultations was estimated by
the cross-validated area under the curve (AUC) using
10 000 bootstrap cross-validation steps (14,15).

To identify predictors of fertility treatment we per-
formed univariate and multivariate competing risk

K. Birch Petersen et al.

regression for the cumulated incidence of women starting
fertility treatment in which spontaneous pregnancy was
considered a competing risk. Results from the similar
analyses of cumulated incidence of spontaneous preg-
nancy were highly similar to those from the logistic
regression analyses and results are therefore not shown.

Analyses were performed with R version 3.2.3 (https://
www.r-project.org, Vienna, Austria), the rms package for
logistic regression analyses and the timereg-package for
competing risk analyses.

All participants gave written informed consent according
to the Declaration of Helsinki for Medical Research involv-
ing Human Subjects. The establishment of a biobank was
approved by the Scientific Ethical Committee of the Capi-
tal Region of Denmark (journal number: H-1-2011-081).
Permission to store data was granted by the Data Protec-
tion Agency at Rigshospitalet (journal number: 30-0728).

Results

From June 2011 until December 2013 a total of 570
women attended the FAC Clinic. The response rate of the
follow-up questionnaire was 91.1% (519/570). The pre-
sent study therefore included 519 women of whom 352
(population A) had attempted to conceive and 167 (pop-
ulation B) had made no attempts to conceive within the
2 years following initial assessment. Among the 352
women in population A, 259 had conceived, 74 were cur-
rently trying to conceive and 19 had given up trying to
conceive at follow up.

Demographic characteristics at initial consultation are
shown in Table 1. Women in population A had a mean
age of 35.4 (& 4.4) years and most were in a heterosexual
relationship at the time of the FAC Clinic consultation
(70.1%), and at the time of follow up (80.1%). Further-
more, the women were well-educated and employed
(Table 1).

Table 2 displays the distribution of fertility risk factors
in population A (according to the risk assessment score
sheet, Figure 1). As seen in Table 2, there was a signifi-
cant difference in the age distribution (p = 0.001), cycle
length (p = 0.02) and duration of unprotected intercourse
(p = 0.01) between the three risk groups. The overall dis-
tributions of women with low, medium and high AFC
and AMH risk scores were equal among the groups.

Table 2 also compares the distribution of other fertility
risk factors. Significantly fewer had endometriosis
(p = 0.01) or smoked (p = 0.049) among the women who
conceived within the 2 years of follow up. No significant
differences were detected among the remaining risk factors.

Family intentions at initial consultation are shown in
Table 3, the women in population A and B did not differ
in terms of previous pregnancies, deliveries, miscarriages
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Table 1. Demographic characteristics of the women in populations A (n = 352) and B (n = 167).

Fertility assessment predicts TTP

Population A Population B Total p-values

Number 352 167 519
Age at follow up, mean, SD 35.3 (4.3) 35.4 (4.6) 35.4 (4.4) 0.491°
Relationship status

In a relationship at the FAC consultation, n (%) 248 (70.1) 71 (43.3) 319 (62.1) 0.001*P

In a relationship at the time of follow up, n (%) 282 (80.1) 80 (48.2) 362 (69.6) 0.001*P

Change of partner during the 2-year follow up, n (%) 48 (13.6) 31 (18.6) 79 (15.2) 0.141°
Highest completed education, n (%)

None 0 1(0.6) 1(0.2) 0.134°¢

Lower secondary grade/10th grade 2 (0.6) 2(1.3) 4(0.8)

High school degree/higher commercial examination/ 19 (5.5) 10 (6.3) 29 (5.8)

higher technical examination

Skilled education within trade, business, office etc. 20 (5.8) 10 (6.3) 30 (6.0)

Short further education, less than 3 years 19 (5.5) 11 (6.9) 30 (6.0)

Medium further education, 3-4 years 74 (21.6) 46 (28.7) 120 (23.9)

Long further education, >4 years 195 (56.9) 70 (43.8) 265 (52.7)

Other education 14 (4.1) 10 (6.3) 24 (4.8)
Current job situation

Working 273 (79.6) 115 (71.0) 388 (76.8) 0.029*¢

Employment and training scheme 3(0.9) 3(1.9 6(1.2)

Temporary leave of absence due to sickness 3(0.9) 4 (2.5) 7 (1.4)

Leave (pregnancy, unpaid) 0 2(1.2) 2 (0.4)

Unemployed 22 (6.4) 7 (4.3) 29 (5.7)

Student/apprentice 37 (10.8) 25 (15.4) 62 (12.3)

Registered unfit for work 0 1(0.6) 1(0.2)

Other 5(1.5) 3(3.1) 10 (2.0)
Household income

Less than € 13 000 5(1.5) 7 (4.3) 12 (2.4) 0.001*P

Between € 13 000 and € 27 000 23 (6.7) 26 (16.1) 49 (9.7)

Between € 27 000 and € 40 000 40 (11.7) 23 (14.3) 63 (12.5)

Between € 40 000 and € 54 000 68 (19.8) 35(21.7) 103 (20.4)

Between € 54 000 and € 80 000 85 (24.8) 44 (27.3) 129 (25.6)

Between € 80 000 and € 107 000 109 (31.8) 21 (13.0) 130 (25.8)

Between € 107 000 and € 134 000 11 (3.2) 2(1.2) 13(2.6)

More than € 134 000 2 (0.6) 3(1.9 5(1.0)

Population A: women, who attempted to conceive within the 2 years of follow up.
Population B: women, who did not attempt to conceive within the 2 years of follow up.

“Mann-Whitney U-test.
bPearson chi-squared test.
CFisher’s exact test.
“Significant p < 0.05.

and abortions. In both groups approximately one-fifth had
conceived before (population A: 22.7 vs. population B:
21.6%, p =0.83). There were significant differences
between the two groups in relation to the desired number
of children; 75% in population A wished for two or three
children, whereas this was 60.5% in population B. Only
8.2% wished for just one child in population A, whereas
this was 15% in population B (p = 0.03). Similarly, more
women in population A had a pregnancy wish at the time
of the consultation (A: 65.3 vs. B: 25.7%, p < 0.001) and
follow up (A: 42.3 vs. B: 29.9%, p < 0.001). The women
were asked whether they would bring forward the timing
of pregnancy after consulting the FAC Clinic, to which

31% answered yes in population A compared with 22.8%
in population B (p < 0.001). The most prevalent among
the reasons for attending FAC listed by population A, was
the wish for an assessment of their possibility to achieve a
pregnancy (A: 53.4 vs. B: 62.9%, p = 0.04) (Table 3).
Among population B it was knowledge of the possibility to
postpone childbearing (B: 73.7 vs. A: 50.6%, p = 0.001).
With regards to pregnancies, attempts and fertility treat-
ments at follow up we found a significantly lower mean age
of the 259 women who achieved a pregnancy, compared
with the 74 women who were still trying and the 19 women
who had given up trying (34.9 vs. 36.2 vs. 38.1 years,
p = 0.002). Similarly, there was a difference in relationship
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Fertility assessment predicts TTP

Table 2. Risk assessment at the consultation at the Fertility Assessment and Counseling Clinic.

K. Birch Petersen et al.

Pregnant at Still trying at Given up trying
follow up follow up at follow up Total p-values
Number 259 74 19 352
Age, n (%)
<35 years 163 (62.9) 35 (47.3) 6(31.6) 204 (58.0) 0.001%*
35-39 83 (32.1) 32 (43.2) 8(42.1) 123 (34.9)
>40 13 (5.0) 7 (9.5) 5(26.3) 25(7.1)
Cycle length, days
23-35 231 (89.2) 65 (87.8) 16 (84.2) 312 (88.7) 0.02P
>35 24 (9.3) 3(4.1) 3(15.8) 30 (8.5)
<23 4 (1.5) 6(8.1) 0 10 (2.8)
Antral follicle count, n (%)
11-30 182 (70.3) 42 (56.8) 11 (57.9) 235 (90.7) 0.14°
5-10 or >30 69 (26.6) 30 (40.5) 8 (42.1) 107 (30.5)
<5 8(3.1) 2(2.7) 0 10 (2.8)
Anti-Mdllerian hormone, pmol/L, n (%)
10-50 176 (68.0) 54 (73.0) 10 (52.7) 240 (68.2) 0.36°
5-9 or >50 66 (25.5) 14 (18.9) 7 (36.8) 87 (24.7)
<5 17 (6.5) 6(8.1) 2 (10.5) 25 (7.1)
Unprotected intercourse, n (%)
Less than 6 months 186 (75.3) 59 (84.2) 9 (47.4) 254 (75.6) 0.01P*
6-12 months 46 (18.6) 8(11.4) 5(26.3) 59 (17.6)
Longer than 12 months 15 (6.1) 3(4.3) 5(26.3) 23 (6.8)
Previous pelvic inflammatory disease, including chlamydia, n (%)
None 200 (77.5) 59 (79.7) 11(61.1) 270 (77.1) 0.19°
1-2 infections 56 (21.7) 13 (17.6) 7 (39.9) 76 (21.7)
3 or more infections 2 (0.8) 22.7) 0 4(1.2)
Diagnosed with endometriosis, n (%)
No 254 (98.1) 70 (94.6) 17 (89.5) 341 (97.2) 0.015*
Yes: unspecific 1(0.4) 4 (5.4) 2 (10.5) 7 (2.0)
Yes: endometrial cyst(s) in the ovaries 3(1.2) 0 0 3(0.8)
Previous pelvic surgery, n (%)
No 224 (88.2) 67 (90.5) 13(72.2) 304 (87.9) 0.06°
Yes: on the intestines (appendicitis) 23 (9.1) 4 (5.4) 2(11.1) 29 (8.4)
Yes: on the tubae or the ovaries 7 (2.8) 3(4.1) 3(16.7) 13 (3.7)
Myoma in the uterus, n (%)
No 208 (95.8) 60 (92.3) 13 (86.6) 281 (94.6) 0.18°
Yes: <3 c¢m in diameter 6 (2.8) 3 (4.6) 1(6.7) 10 (3.4)
Yes: >3 cm in diameter 3(1.4) 2(3.1) 1(6.7) 6 (2.0)
Abdominal fluid, n (%)
No 211 (98.1) 64 (98.5) 15 (100) 290 (98.3) 0.99°
Yes 4(1.9) 1(1.5) 5(1.7)
Previous chemotherapy, n (%)
No 250 (98.4) 73 (98.6) 18 (94.7) 341 (98.3) 0.30°
Yes 4(1.6) 1(1.4) 1(5.3) 6(1.7)
Maternal age at menopause, years, n (%)
<45 13 (5.0) 7 (9.5) 0 20 (5.7) 0.55°
45-50 84 (32.4) 22 (29.7) 6(31.6) 112 (31.8)
>50 115 (44.4) 29 (39.2) 8 (42.1) 152 (43.2)
Don't know 37 (14.2) 16 (21.6) 5(26.3) 68 (19.3)
Prenatal exposure to maternal smoking, n (%)
Yes 85 (32.9) 18 (24.3) 6 (31.6) 109 (31.0) 0.49°
No 155 (59.8) 52 (70.3) 11 (57.9) 218 (61.9)
Don't know 19 (7.3) 4 (5.4) 2 (10.5) 25(7.1)
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Table 2. Continued

Fertility assessment predicts TTP

Pregnant at Still trying at Given up trying
follow up follow up at follow up Total p-values
BMI (kg/m?), n (%)
20-35 209 (81.0) 52 (70.3) 15 (78.9) 276 (78.6) 0.27°
<20 or 30-35 46 (17.8) 20 (27.0) 4(21.1) 70 (19.9)
>35 3(1.2) 2(2.7) 0 5(1.5)
Waist:hip ratio, n (%)
<0.8 167 (65.0) 44 (60.3) 9 (52.9) 220 (63.4) 0.48°
>0.8 90 (35.0) 29 (39.7) 8 (47.1) 127 (36.6)
Cigarettes per day, n (%)
None, not daily 222 (85.7) 62 (83.8) 12 (63.2) 296 (84.3) 0.049°*
1-10 cigarettes 27 (10.5) 7 (9.5) 6(31.6) 40 (11.4)
>10 cigarettes 9 (3.5) 5 (6.8) 1(5.3) 15 (4.3)
Alcohol per week, n (%)
None 58 (22.6) 15 (20.3) 4(21.1) 77 (22.0) 0.80°
1-6 units 168 (65.4) 49 (66.2) 11 (57.9) 228 (65.1)
7 or more units 31(12.0) 10 (13.5) 4 (21.0) 45 (12.9)
Cups of coffee per day, n (%)
Fewer than six 246 (95.3) 71 (95.9) 19 (100) 336 (95.7) 0.99°
Six or more 12 (4.7) 3 (4.1) 0 15 (4.3)
Exercise per week, n (%)
Minimum/moderate 233 (92.8) 70 (95.9) 19 (100) 322 (93.9) 0.50°
Excessive training 18 (7.2) 3(4.1) 0 21 (6.1)
Self reported stress level, n (%)
None/moderate 246 (97.2) 70 (95.9) 19 (100) 335 (97.1) 0.83°
Highly 7(2.8) 3 (4.1) 0 10 (2.9)

Population A: women, who attempted to conceive within the 2 years of follow up.
Population B: women, who did not attempt to conceive within the 2 years of follow up.

FPearson chi-squared test.
BFisher’s exact test.
“Significant p < 0.05.

status at follow up with a higher proportion of women in a
heterosexual relationship among the women, who con-
ceived within 2 years (83.0 vs. 75.7 vs. 57.9%, p = 0.01).

More than half of the pregnancies were spontaneous
and planned (142/259; 54.8%). Almost one-third of the
pregnancies (83/259; 32%) were achieved by fertility
treatment. Among the 83 women who received fertility
treatment, intrauterine insemination with husband’s
semen was the most frequently used procedure among
the 49 couples (20/49; 40.8%), and intrauterine insemina-
tion with donor semen among the 34 single women (19/
34; 55.9%). Of the 259 pregnancies, 161 (62.2%) resulted
in a liveborn child and 50 women (19.3%) were still
pregnant at the time of the 2-year follow up. Twelve
women had an induced abortion (4.6%) and 34 women
had a spontaneous miscarriage (13.1%).

The majority of women, who were still trying to con-
ceive, had received fertility treatment at the time of follow
up (40/74; 54.1%). This figure was 26.3% for the women
who had given up trying.

The results of the single factor and multiple logistic
regression analyses of the chance of spontaneous

pregnancy within 12 months are displayed in Table 4. A
total of 320 women attempted pregnancy starting at the
time of the FAC consultation, before or within 1 year
after the consultation. Only three women (1.2%) had
entirely green scores. For this reason they were pooled
with the women with one yellow score and analyzed as
low risk. Figure 2 shows the cumulative incidence curves
of spontaneous pregnancies in relation to the risk assess-
ment. Two-thirds of the women with only low risk scores
(green/yellow) (33/51; 64.7%) conceived spontaneously
within 12 months, whereas this figure was 101/194
(52.1%) among the women with at least one medium
score (orange) and only 25/75 (32.5%) for women with
at least one high risk score (red). Accordingly, the pres-
ence of at least one high risk score (red) reduced the
odds of achieving pregnancy within 12 months by 75%
(OR 0.25, 95% CI 0.12-0.52, p < 0.001) compared with
women with only green and yellow scores (Table 3). Sim-
ilarly, the presence of at least one medium risk score (or-
ange) reduced the odds for a spontaneous pregnancy by
47%, although this was only a tendency (OR 0.53, 95%
CI 0.28-0.98).
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K. Birch Petersen et al.

Table 3. Personal considerations in relation to childbearing and reason for attending the Fertility Assessment and Counseling Clinic.

Cohort Controls Total p-values
Number Population A Population B 519
Previous pregnancies, n (%)
Yes 80 (22.7) 36 (21.6) 116 (22.4) 0.827°¢
None 266 (75.6) 127 (76.0) 393 (75.7)
Don't know 6 (1.7) 4(2.4) 10 (1.9)
Previous reproductive history, n (%)
Delivery of a live born child 17 (20.7) 6 (15.8) 23 (19.2) 0.204¢
Spontaneous abortion 16 (19.5) 5(13.2) 21 (17.5)
Induced abortion 48 (58.5) 25 (65.8) 73 (60.8)
Stillbirth 0 2 (5.3) 2(1.7)
Wish for number of children, n (%)
1 29 (8.2) 25 (15.0) 54 (10.4) 0.026%°
2 192 (54.5) 81 (48.5) 273 (52.6)
3 72 (20.5) 20 (12.0) 92 (17.7)
4 7 (2.0) 2(1.2) 9(1.7)
5 1(0.3) 0 1(0.2)
Don't know 51 (14.5) 39 (23.4) 90 (17.3)
Wish for number of children, mean (SD) 2.2 (0.65) 2.0 (0.65) 2.14 (0.66) 0.002%*°
Pregnancy wish, n (%)
Pregnancy wish at the time of consultation 230 (65.3) 43 (25.7) 273 (52.6) 0.001*
Pregnancy wish at the time of follow up 149 (42.3) 50 (29.9) 199 (38.3) 0.001*
Would you bring forward the timing of pregnancy after FACC?
Yes: definitely 7 (10.5) 3(1.8) 0(7.7) 0.001%°
Yes: most likely 2 (20.5) 35 (21.0) 107 (20.6)
| don‘t know 169 (48.0) 75 (44.9) 244 (47.0)
No: probably not 5(15.6) 47 (28.1) 102 (19.7)
No: definitely not 9 (5.4) 7 (4.2) 6 (5.0)
Main reason for attending the FACC, n (%)
How long can | postpone childbearing 178 (50.6) 123 (73.7) 301 (58.0) 0.001*
Check: because it was possible 188 (53.4) 105 (62.9) 293 (56.5) 0.042%b
Worried about my fecundity 179 (50.9) 89 (53.3) 268 (51.6) 0.603°
Knowledge: how to optimize my chances 120 (34.1) 59 (35.3) 179 (34.5) 0.782°
Currently trying to get pregnant 127 (36.1) 7 (4.2) 134 (25.8) 0.001*
Due to a doctor’s recommendation 0(2.8) 5 (3.0) 5(2.9) 0.560°¢
My partner wanted me to attend the consultation 9(2.6) 0 9(1.7) 0.029%*¢

FACC, Fertility Assessment and Counseling Clinic.

p-values indicate the difference between the cohort and reference group.

Mann-Whitney U-test.
bPearson chi-squared test.
“Fischer’s exact test.
“Significant p < 0.05.

Predictive performance of risk factors and cross-vali-
dated AUCs are shown in Table 4. The best single predic-
tors of spontaneous pregnancy within 12 months were
age (AUC = 0.569), followed by unprotected intercourse
(AUC = 0.545), and hip:waist ratio (AUC = 0.541). Many
of the risk factors only had a slight predictive perfor-
mance including BMI, alcohol and coffee consumption.
The FAC risk assessment score provided the best overall
predictive performance (AUC = 0.606), whereas the
multivariate logistic regression model including all risk
factors had a slightly inferior predictive performance
(AUC = 0.574).

Within the 2 years of follow up, 128 women received
fertility treatment. In the competing risk regression, the
presence of at least one red (high) risk score displayed an
increased hazard ratio of 4.5 (95% CI 1.1-29.7) for fertil-
ity treatment. None of the remaining predictors was asso-
ciated with a significantly increased incidence of needing
fertility treatment in the analyses (data not shown).

Discussion

This is the first prospective study to validate an individual
fertility assessment and counseling concept. Our results
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Fertility assessment predicts TTP

Table 4. Univariate and multivariate regression analyses of risk factors and area under the curve in relation to the chance of a time to pregnancy

<12 months.
Univariate® Multivariate®
OR 95% Cl p-values OR 95% Cl p-values AUC®
Risk assessment score
Low: Green/yellow (categorical) Ref. 0.00063* 0.606
Medium: Orange 0.53 0.28-0.98
High: Red 0.25 0.12-0.52
Age, years
<35 (categorical) Ref. 0.017* Reference 0.70 0.569
35-39 0.65 0.40-1.04 0.82 0.42-1.61
>40 0.30 0.11-0.77 0.60 0.15-2.32
Cycle length, days
23-35 (categorical) Ref. 0.07 Ref. 0.12 0.532
>35 0.52 0.22-1.20 0.59 0.21-1.62
<23 0.27 0.04-1.12 0.16 0.01-1.14
Antral follicle count
11-30 (categorical) Ref. 0.23 Ref. 0.60 0.539
>30 0.67 0.31-1.41 0.72 0.25-2.04
5-10 0.63 0.36-1.10 0.60 0.25-1.38
<5 0.43 0.09-1.7 0.52 0.07-3.57
Anti-Mdillerian hormone, pmol/L
10-50 (categorical) Ref. 0.89 Ref. 0.98 0.499
>50 0.81 0.43-1.51 1.11 0.46-2.75
5-9 0.84 0.39-1.80 1.14 0.39-3.38
<5 0.88 0.37-2.08 1.29 0.36-4.78
Unprotected intercourse
Less than 6 months (categorical) Ref. 0.08 Ref. 0.15 0.545
6-12 months 0.61 0.33-1.11 0.48 0.22-1.02
Longer than 12 months 0.45 0.17-1.12 0.75 0.23-2.34
Previous pelvic inflammatory disease, including Chlamydia
None (categorical) Ref. 0.83 Ref. 0.91 0.501
1-2 infections 1.18 0.69-2.01 0.92 0.46-1.83
3 or more infections 1.05 0.12-8.87 0.67 0.08-6.02
Maternal age at menopause, years
>50 (categorical) Ref. 0.73 Ref. 0.92 0.501
45-50 1.12 0.67-1.88 1.06 0.58-1.94
<45 0.77 0.29-1.98 0.84 0.3-2.41
Prenatal exposure to maternal smoking
No (categorical) Ref. 0.048* Ref. 0.58 0.538
Yes 1.23 0.76-2.00 1.07 0.58-1.97
Don't know 0.34 0.11-0.91 0.39 0.05-2.42
BMI (kg/m?)
20-35 (categorical) Ref. 0.47 Ref. 0.41 0.519
<20 0.70 0.39-1.26 0.61 0.28-1.32
30-35 0.75 0.18-2.90 1.41 0.22-972
>35 0.31 0.02-2.48 0.28 0.01-2.53
Hip:waist ratio
<0.8 (categorical) Ref. 0.086 Ref. 0.39 0.541
>0.8 0.67 0.42-1.06 0.77 0.43-1.40
Cigarettes per day
None, not daily (categorical) Ref. 0.78 Ref. 0.68 0.501
1-10 cigarettes 0.79 0.39-1.58 0.77 0.34-1.75
>10 cigarettes 0.86 0.30-2.47 1.49 0.34-7.11
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Table 4. Continued

K. Birch Petersen et al.

b

Univariate® Multivariate
OR 95% Cl p-values OR 95% Cl p-values AUCC
Alcohol per week
None (categorical) Ref. 0.52 Ref. 0.30 0.514
1-6 units 1.36 0.79-2.35 1.15 0.58-2.25
7 or more units 1.13 0.51-2.51 0.55 0.18-1.58
Cups of coffee per day
Fewer than six (categorical) Ref. 0.29 Ref. 0.10 0.507
Six or more 0.55 0.17-1.64 0.30 0.06-1.26
Exercise per week
Minimum/moderate (categorical) Ref. 0.31 Ref. 0.21 0.508
Excessive training 1.61 0.65-4.21 2.17 0.66-8.39

Categorical: calculated as a categorical variable.
@Univariate analyses: not adjusted.
PMultivariate analyses: adjusted for all other risk factors.

“AUC, area under the curve using 10 000 bootstrap cross-validation steps.

“Significant p < 0.05.
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Figure 2. Cumulated incidence of spontaneous pregnancies grouped
by Fertility Assessment and Counseling Clinic risk score. The figure
displays the cumulated incidences of spontaneous pregnancies over
24 months of follow up for women in population A grouped
according to the estimated score after a consultation at the Fertility
Assessment and Counseling Clinic.

?Yellow, low risk score.

bOrange, medium risk score.

“Red, high risk score. [Color figure can be viewed at wileyonlinelibrary.com]

show a predictive value of the risk assessment score, as
the odds of achieving a pregnancy within 12 months was
decreased by 75% with the presence of just one high risk
score, and by 41% with the presence of one or more
orange scores. Furthermore, the cumulated incidence of
women receiving fertility treatment was increased among
the women with a high risk score corresponding to a

hazard ratio of 4.5. Despite a mean age of 35 years, half
of the women conceived within the 2 years of follow up,
but one-third of these pregnancies were achieved by med-
ically assisted reproduction.

The construction of the risk assessment score sheet was
based on the available literature in 2011 regarding known
or suspected fertility risk factors, and recommendations
from the Danish Health authority (1). The age-related
decrease in women’s fecundity is well-known (16,17), as
well as the correlation between cycle length variability in
the perimenopausal period (18), and the risk of pro-
longed TTP due to previous chlamydia infections and
subsequent tubal factor infertility (19).

Whether a low AFC or AMH is associated with TTP in
spontaneously achieved conceptions remains controver-
sial. A recent prospective American study of 1202 women
with one or two pregnancy losses did not find a correla-
tion between AMH and TTP (20). The authors of a Swiss
observational study of 87 women with spontaneous preg-
nancies concluded that only age, and not AMH, as a con-
tinuous variable, was related to TTP, which is in line
with the findings of this study (21). A Danish study of
186 young women in their mid-20s found an association
of prolonged TTP in women with a high AMH, but no
impact if the AMH was low (22). In contrast, an Ameri-
can study of 98 women in their 30s found AMH to be a
predictor of age-related reductions in fecundity (23). We
would still advocate for the use of AMH in a FAC setting.
First, AMH is a proxy for the number of primordial folli-
cles and hence the ovarian reserve. AMH decreases with
ovarian aging and provides useful information when pre-
dicting imminent premature ovarian insufficiency and
menopause (24,25). Second, several studies have found
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AMH to be related to outcome response to ovarian stim-
ulation in terms of number of oocytes retrieved and to
some extent the chance of a livebirth, which is relevant
for the women with partners found to have very low
sperm quality at the consultation (26), as they may need
assisted reproductive technology. Lastly, AMH in combi-
nation with AFC is the best available option so far for
estimating the ovarian reserve in relation to biological age
compared with chronological age (27). It remains a possi-
bility that the long-term prognosis for accomplishing the
desired family size may be related to AMH and AFC
levels, but this has to be substantiated.

Women and men request full programming of repro-
duction ranging from contraception to pro-fertility behav-
ior to ensure that they can achieve the desired family size
(6,7,28). As discussed earlier by our group, false-positive
findings of having low fertility chances when estimating
the ovarian reserve may cause unnecessary anxiety, neglect
of contraception and premature fertility treatment (1).
False-positive findings could be very low AMH and AFC
caused by oral contraceptive use or assay problems
(12,29). Individuals are not given a specific prognosis, but
an estimate of their reproductive potential and, as shown
earlier, the risk assessment score is useful in identifying
those at risk of prolonged TTP. The decision of childbear-
ing shortly after the consultation at the FAC Clinic is pre-
sumably not solely related to the information on the
individual ovarian reserve. This correlates with previous
findings on factors influencing women’s decisions about
timing of motherhood. Benzies et al. performed a qualita-
tive study on 45 Canadian women aged 20-48 years and
found independence, stable relationships and declining fer-
tility to be the primary factors for timing motherhood
(30). Similarly, a cross-sectional study from our institution
of 863 healthcare workers aged 2040 years listed the most
important prerequisites as: a stable relationship, comple-
tion of one’s studies, a sound financial situation, a job that
can be combined with children, access to public day care
and the possibility of travelling (31). Nonetheless, the
answers will evidently influence the considerations and
subsequent actions regarding family planning. Other ini-
tiatives have been examined to increase women’s and
men’s knowledge on fertility. Daniluk and Koert studied
the educational efficacy of a fertility awareness website.
They found significantly increased knowledge scores after
the web-based intervention, but after 6 months of follow
up there was a tendency to return to pre-intervention
levels (32). Two recent randomized controlled trials, with
the aims of individual Reproductive Life Planning in rela-
tion to contraceptive counseling and tailored education of
fertility awareness, showed a significantly increased knowl-
edge of reproduction in the intervention groups (28,33),
Therefore, counseling on the individual level and being

Fertility assessment predicts TTP

aware of the results provided with this study may increase
the impact and counseling could influence the timing of
pregnancy for future clients attending the FAC Clinic.

The FAC Clinic was partly initiated to inform men and
women of their reproductive potential with the aim of
reducing the need for fertility treatments. Hence, it was
unexpected that almost one-third of the pregnancies in
the 2-year follow up were achieved by medically assisted
reproduction. There could be several reasons for this.
First, the women’s mean age of 35 years, as increased
female age increases the need for fertility treatment due
to accumulation of reproductive threats (endometriosis,
chlamydia, myomas) (34); second, selection bias, as
women may attend the FAC Clinic because they are con-
cerned about their fecundity which could be due to previ-
ous unprotected intercourse without pregnancies,
anovulation, or impaired sperm quality; third, Danish
single women in their mid to late thirties have the oppor-
tunity to become solo-mothers by donor insemination
(3,35); and lastly, reduced sperm quality among Danish
men as shown in a study of 4867 men with a median age
of 19 years in whom optimal semen quality was found in
only 23%. Additionally, one-fourth were expected to
experience prolonged waiting TTP and another 15% were
at risk of the need of fertility treatment (36).

The women attending the FAC Clinic were well-edu-
cated and employed. The women were concerned about
their ovarian reserve and reproductive time-span, which
could imply potential selection bias. The homogeneity of
the included women and the relatively short follow-up
period may impede the predictive value of the continuous
variables in the risk assessment. Hence, we decided not to
revise the risk assessment score sheet until further
research, including a 5-year follow up, has been com-
pleted. Inclusion of more clients may allow further analy-
ses of more extreme findings in terms of for instance
advanced age, very low ovarian reserve and extreme
health behavior. Another main limitation is the missing
information of the partner’s sperm quality. Yet, it has to
be noted that the diagnostic accuracy and predictive value
of only one semen analysis in relation to TTP is limited
(37). Furthermore, no data on coitus frequency were
available, which could likewise have an influence on the
results.

The follow-up questionnaire was based on retrospective
data, which could induce recall bias and impair TTP
analyses, as the data are self-reported and unverifiable by
medical records (38). Nevertheless, a previous study of
1647 women with a much longer follow-up period found
high accuracy of the reported TTP data (39).

With reference to the validity of the measurements of
AMH, a recent review stated that fluctuations of AMH in
the menstrual cycle appear to be random and minor, so
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permitting AMH measurement independently of the cycle
phase (27). Nonetheless, AMH is influenced by other fac-
tors such as oral contraceptive use (12,29). The statistical
analyses were not adjusted for this, as the risk assessment
score sheet did not include this parameter. Oral contra-
ception use is recorded at the consultation and the
impact has previously been described in an earlier paper
by our group (29).

Conclusions

The FAC Clinic was initiated to provide women with
information on their current fertility status to prevent
involuntary childlessness, infertility and smaller families
than desired. The risk assessment does allow prediction
of the time to natural conceptions but does not seem
able to prevent the need for fertility treatment in many
cases. The FAC concept should instead be considered
as a useful tool for fertility experts to counsel women
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