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ABSTRACT
Objectives The impact of inflammatory arthritis (IA) 
on male fertility remains unexplored. Our objective was 
to evaluate the impact of IA on several male fertility 
outcomes; fertility rate (number of biological children 
per man), family planning, childlessness and fertility 
problems.
Methods We performed a multicentre cross- sectional 
study (iFAME- Fertility). Men with IA 40 years or older 
who indicated that their family size was complete 
were invited to participate. Participants completed a 
questionnaire that included demographic, medical and 
fertility- related questions. To analyse the impact of IA on 
fertility rate, patients were divided into groups according 
to the age at the time of their diagnosis: ≤30 years 
(before the peak of reproductive age), between 31 and 
40 years (during the peak) and ≥41 years (after the 
peak).
Results In total 628 participants diagnosed with IA 
were included. Men diagnosed ≤30 years had a lower 
mean number of children (1.32 (SD 1.14)) than men 
diagnosed between 31 and 40 years (1.60 (SD 1.35)) 
and men diagnosed ≥41 years (1.88 (SD 1.14)).This 
was statistically significant (p=0.0004).The percentages 
of men diagnosed ≤30 and 31–40 years who were 
involuntary childless (12.03% vs 10.34% vs 3.98%, 
p=0.001) and who reported having received medical 
evaluations for fertility problems (20.61%, 20.69% and 
11.36%, p=0.027) were statistically significant higher 
than men diagnosed ≥41 years.
Conclusions This is the first study that shows that IA 
can impair male fertility. Men diagnosed with IA before 
and during the peak of reproductive age had a lower 
fertility rate, higher childlessness rate and more fertility 
problems. Increased awareness and more research into 
the causes behind this association are urgently needed.

INTRODUCTION
Spondyloarthritis (SpA) and rheumatoid arthritis 
(RA) are frequent causes of inflammatory arthritis 
(IA) that can affect men before or during the peak 
of their reproductive age.1–4 Even though IA is 
associated with male infertility, erectile dysfunc-
tion and hypogonadism5 6 the impact of IA on 
male fertility remains largely unexplored. This 
is even more striking if we consider that several 
frequently prescribed anti- rheumatic drugs have 

been associated with reversible or irreversible testic-
ular toxicity.7

The majority of people aspire to have children 
and it is known that men desire parenthood as 
much as women do.8–10 Nonetheless, the impact of 
IA on one of the most important markers of fertility, 
the male fertility rate (total number of children per 
man),11–13 has never been studied before.

Childbearing decisions and reproductive poten-
tial are strongly influenced by multiple psycho-
social, demographic and biological factors.9 14 
Furthermore, it has been demonstrated that men 
diagnosed with chronic diseases are exposed to 
additional factors that have an effect on their child-
bearing decisions and their reproductive poten-
tial.15 16

In women diagnosed with IA, several factors 
related to IA have been associated with lower 
fertility rates.17–19 It can be expected that some 
of these factors could also influence the fertility 
rate of men diagnosed with IA, such as impaired 
sexual function, lower intercourse frequency, 
deciding not to have a family or to have smaller 

Key messages

What is already known about this subject?
 ► Inflammatory arthritis (IA) is associated with 
male infertility, erectile dysfunction and 
hypogonadism.

What does this study add?
 ► The diagnosis of IA before or during the peak of 
the male reproductive age was associated with 
a lower fertility rate, higher rates of involuntary 
childlessness and fertility problems.

How might this impact on clinical practice or 
future developments?

 ► Rheumatologists should be aware that IA and/
or the pharmacological treatment associated 
with IA may impair male fertility.

 ► Multiple biological and non- biological 
mechanisms can be responsible for this 
association and more research is urgently 
needed.
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families due to concerns about the impact of IA or antirheu-
matic treatment.

Therefore, we aimed to evaluate the impact of IA on relevant 
markers of male fertility. Our primary objective was to compare 
the fertility rate of men diagnosed with IA based on their age at 
diagnosis. Additionally, we compared the fertility rate of men 
diagnosed with IA with the general male population of the Neth-
erlands. To further evaluate the impact of IA on male fertility, as 
secondary objectives we compared the total number of pregnan-
cies per man, desired family size (family planning), the propor-
tion of childless men and fertility outcomes based on the results 
from medical evaluations for fertility problems.

METHODS
Study design and patient selection
We conducted a multicentre cross- sectional study in eight Dutch 
hospitals (iFAME (Inflammunity and Fertility in Men)- Fertility 
study). In the Netherlands, most men become a father between 
the age of 30 and 40 years and this period is considered to be the 
peak of reproductive age.20 Therefore, men who were diagnosed 
with IA based on the expert opinion of their rheumatologists 
(RA, juvenile idiopathic arthritis (JIA) and SpA (ankylosing spon-
dylitis (AS), psoriatic arthritis (PsA), reactive arthritis, entero-
pathic arthritis), who at the time of inclusion were 40 years or 
older and who indicated that their ‘family size’ was completed 
were included. Men who were still planning on having biological 
children in the future were excluded.

To evaluate the impact of IA on male fertility we considered 
the age at diagnosis of IA and divided participants into three 
study groups: diagnosis ≤30 years (before the peak of reproduc-
tive age), diagnosis between 31 and 40 years (during the peak 
of reproductive age) and diagnosis ≥41 years (after the peak 
reproductive age).

We estimated the mean number of children number per 
men without IA in their reproductive lifespan at 1.7 (SD: 1.0) 
and estimated a mean number of 1.4 children as significantly 
different. Using data simulation that accounted for dispersion 
and under- dispersion, to reject the null hypothesis with a 80% 
power (alpha=0.05; two sided), it was estimated that 548 men 
were needed to be included in the study (n=137, n=137 and 
n=274 per group, respectively).

Data collection
A self- reported questionnaire developed for this study was used. 
The design of this questionnaire was based on the ‘fertility expe-
riences questionnaire (FEQ)’. The FEQ was validated in women 
with subfertility and when compared with medical records it 
was proven to be over 90% sensitive for fertility outcomes.21 In 
addition, we adapted the questionnaire to our population using 
previous questionnaires that have evaluated fertility outcomes 
in male kidney transplant recipients22 and in women with rheu-
matic diseases.23 24 Our questionnaire was divided into four 
sections: general demographic information, medical history, 
family planning and fertility outcomes (online supplemental 1). 
The digital version of the questionnaire that was distributed to 
participants was built using the survey software GemsTracker/
LimeSurvey (LimeSurvey, Hamburg, Germany).

Men who fulfilled the inclusion criteria of being 40 years 
or older and diagnosed with IA were invited to participate in 
the study. These men received a letter from their hospital that 
included information about the study. To ensure the protec-
tion of privacy data, the letter included a personalised link to 

complete the digital questionnaire. To increase the number of 
responders, a second letter was sent to all non- responders.

Our primary outcome, the male fertility rate, was calculated 
using the answers to the question ‘How many biological children 
did you have?’. This is a validated method that has been used to 
evaluate fertility. For secondary outcomes, other collected data 
include, but are not limited to, total number of pregnancies, 
desired family size, satisfaction with final family size and relevant 
medical history regarding fertility and pregnancy outcomes. A 
pregnancy was defined as ‘any positive pregnancy test (even if it 
did not result in a live born child)’ and time to pregnancy (TTP) 
was determined with the answers provided to the question ‘How 
many months did it take for your partner to get pregnant?’.

A Likert scale questionnaire (scale ranging from completely 
disagree (0) to completely agree (10)) was used to evaluate the 
impact of IA on family planning/desired number of children.

Statistical analysis
Comparisons between the three groups and between the groups 
and the general population were tested. Categorical variables 
were presented as number (percentage), and continuous vari-
ables are reported as mean±SD or median ±IQR, as appro-
priate. Continuous variables were compared using a one- way 
analysis of variance, Tukey post hoc test, paired t- test and 
Wilcoxon rank. Categorical variables were compared using χ2 
tests and Fisher’s exact tests. To control for confounders, multi-
variate regression model (analysis of covariance) was used. All 
potential confounders were fitted into the model. The level of 
significance was set as a two- tailed p≤0.05, and statistical anal-
yses were completed using Stata V.15 (StataCorp).

Patient and public involvement
Six male patients diagnosed with IA and who are active members 
of the research advisory board from the Department of Rheuma-
tology of the Erasmus University Medical Center were involved 
in the design of the questionnaire and the invitation letter. We 
carefully assessed the burden on participating patients. We intend 
to share the results to participating patients and will appropri-
ately disseminate the results.

RESULTS
Between September 2019 and January 2021, a total of 1841 men 
were invited to participate in the study. All hospitals invited men 
from the three study groups using a 1:1:2 ratio until the neces-
sary number of patients per group to achieve statistical power 
was reached. In total, 628 men agreed to participate (response 
rate of 34.1%). A detailed description of the demographics char-
acteristics of these men is presented in table 1. Due to current 
privacy regulations that are applicable in the Netherlands, it was 
not possible to describe the demographic characteristics of the 
non- responders.

Total number of biological children (fertility rate)
Men diagnosed ≤30 years had a lower number of children (1.32 
(SD 1.14)) than men diagnosed between 31 and 40 years (1.56 
(SD 1.27)) and men diagnosed ≥41 years (1.88 (SD 1.14)) (see 
figure 1). There was a statistically significant difference between 
groups (p=0.0004). The total number of children was statisti-
cally significant lower in men diagnosed <30 years and in men 
diagnosed 31–40 years compared with men diagnosed >41 years 
(p<0.001 and p=0.020, respectively). The difference between 
men diagnosed <30 and 31–40 years was not statistically signif-
icant (p=0.264).
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After adjusting for potential confounders (current age, education 
level, history of cardiovascular disease, diagnosis of infertility in 
partner and diagnosis of RA, JIA and SpA) and considering the total 
number of children of men diagnosed ≥41 years as our reference 
group, we observed a statistically significant negative effect on the 

total number of children of men diagnosed ≤30 years (p=0.002) 
(see table 2). Furthermore, the total number of children per disease 
was not statistically significant between diseases.

Lastly, we compared the fertility rate of the study groups with 
the fertility rate of all men living in the Netherlands who at the 
time of our last inclusion were 40 years or older (1.79, Statistics 
Netherlands (CBS),personal communication, 18 August 2020). 
Compared with the fertility rate of men ≥40 years from the general 
population, the fertility rate of men diagnosed ≤30 and 31–40 years 
was statistically significant lower (1.32, p=0.001 and 1.56 p=0.03, 
respectively). The fertility rateof men diagnosed ≥41 years was not 
statistically significant different (1.88, p=0.128).

Total number of pregnancies per man
In contrast to the fertility rate, where only live births are taken 
into account, the total number of pregnancies per man includes 
any positive pregnancy test independent of the final pregnancy 
outcome. Men diagnosed ≤30 years had a lower total number 
of pregnancies (1.45 (SD 1.37)) than men diagnosed between 
31 and 40 years (1.73 (SD 1.69)) and men diagnosed ≥41 years 
(1.98 (SD 1.45)). There was a statistically significant difference 
between groups (p=0.0023). The total number of pregnancies 
was statistically significant lower in men diagnosed ≤30 years 
compared with men diagnosed ≥41 years (p=0.002). There 
were no statistically significant differences between men diag-
nosed <30 and 31–40 years (p=0.261) and between men diag-
nosed 31–40 and ≥41 years (p=0.219).

Childlessness
In the Netherlands, the percentage of childless men ranges 
between 20% and 25%.25 In total, 143 men (22.27%) were child-
less most of whom were voluntary childless (n=99 (69.23%)). 

Table 1 Demographic characteristics

All patients
(N=628)

IA diagnosed
≤30 years
(N=137)

IA diagnosed
31–40 years
(N=149)

IA diagnosed
≥41 years
(N=342) P value

General information

  Age at inclusion in the study, mean (SD) 57.17 (9.98) 53.01 (9.96)* 52.76 (7.35)* 61.06 (9.47) 0.001

  Born in the Netherlands, n (%) 531 (94.48) 117 (92.13) 132 (94.96) 277 (95.19) 0.143

  Education
  Bachelor degree or higher, n (%)

223 (35.51) 61 (44.53)* 51 (34.23) 111 (32.46) 0.048

  Currently in a relationship, n (%) 423 (67.36) 89 (64.96) 100 (67.11) 234 (68.42) 0.765

Inflammatory arthritis

Diagnosis, n (%)

  RA 297 (47.29) 42 (30.66)*† 67 (44.97) 188 (55.32) 0.001

  JIA 10 (1.59) 10 (6.45) 0 0 –

  SpA (incl. PsA) 320 (50.96) 90 (65.69)* 83 (55.70) 147 (42.98) 0.001

Age at diagnosis, mean (SD) 41.30 (13.08) 23.76 (6.17)*† 36.52 (2.48)* 51.25 (7.77) 0.001

Disease duration, mean (SD) 15.89 (11.88) 29.51 (11.30)*† 16.30 (8.29)* 9.68 (7.77) 0.001

Concerning your IA, have you ever received information about 
your desire to have children? Yes, n (%)

139 (22.13) 45 (33.83)* 36 (24.66)* 37 (11.31) 0.001

Comorbidities

  Type 2 diabetes mellitus, n (%) 54 (8.60) 13 (9.49) 10 (6.71) 31 (9.06) 0.635

  Cardiovascular disease,‡ n (%) 98 (15.61) 17 (12.41) 13 (8.72)* 68 (19.88) 0.006

  Inflammatory bowel disease, n (%) 21 (3.34) 5 (3.65) 7 (5.04) 7 (2.05) 0.278

  Urogenital comorbidities,§ n (%) 27 (4.30) 6 (4.38) 3 (2.01) 18 (5.26) 0.264

*P≤0.05 compared with those diagnosed age ≥41 years.
†p≤0.05 compared with those diagnosed age ≥31–40 years.
‡Arterial hypertension, angina pectoris, myocardial infarction, heart failure, stroke, peripheral vascular disease and dyslipidaemia.
§Urogenital infection, sexually transmitted disease, cryptorchidism, varicocele, testicular torsion, epididymitis, prostatitis, inguinal hernia, urogenital surgery, urogenital trauma and exposure to 
chemicals or radiation that can result in DNA damage.
IA, inflammatory arthritis; JIA, juvenile idiopathic arthritis; PsA, psoriatic arthritis ; RA, rheumatoid arthritis; SpA, spondyloarthritis.

Figure 1 Mean total number of children per man for all participants 
and per group. Error bars represent 95% CI. The dotted line represents 
the mean number of children per man for men older than 40 years in 
the Netherlands. *Statistically significantly different compared with men 
diagnosed ≥41 years.
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The percentage of childless men was significantly higher in men 
diagnosed ≤30 years (n=45 (33.83%)) and in men diagnosed 
31–40 years (n=39 (26.90%)) compared with men diagnosed 
≥41 years (n=59 (17.25%), p=0.001).

In addition, we compared the percentages of voluntary and 
involuntary childlessness between the groups. The proportion 
of men who were voluntary childless was statistically significant 
different (29 (24.79), 24 (18.32) and 46 (14.64), p=0.048). The 
proportion of men who were involuntary childless was also statis-
tically significant different between our groups (16 (12.03%), 15 
(10.34%) and 13 (3.98%), p=0.001). Among childless men, the 
percentage of men who were involuntary childless was statis-
tically significant between our groups (35.56% vs 38.46% vs 
22.03%, p=0.046).

Desired number of children and family planning
The desired number of children was not statistically different 
between the three groups (1.75 (SD 1.32) vs 1.86 (SD 1.22) vs 
2.03 (SD 1.18), p=0.083). Statistically significant more men 
diagnosed ≤31 years and 31–40 years reported feeling unsat-
isfied with their final number of children than men diagnosed 
≥41 years (n=22 (16.67%), n=14 (9.66%) and n=18 (5.50%), 
p=0.010). Approximately one- third of these men reported that 
the diagnosis of IA and/or the medical treatment associated with 
it, were the main reason to have less children (31% and 28%, 
respectively).

The difference between desired and final number of children 
was significantly wider in men diagnosed ≤30 years (0.41 (SD 
0.98)) compared with men diagnosed ≥41 years (0.14 (SD 
0.77), p=0.003). Compared with men diagnosed 31–40 years, 
the difference between desired and final number of children was 
not statistically significant different (0.29 (SD 0.74), p=0.181) 
(see figure 2).

Furthermore, to analyse the impact of IA on the fertility 
rate of men who wanted to become a father, we conducted a 
subgroup analysis where all men who were voluntary childless 
were excluded (see table 3).

Using a Likert scale questionnaire, a significant negative 
effect of IA on family planning was reported by men diagnosed 
≤30 and 31–40 years (see figure 3). Statements such as ‘I was 
concerned that my medications would harm my child’ or ‘I was 
afraid that my child would get the same disease as me’ were 
graded with a significantly higher degree of agreement among 
men diagnosed ≤30 and 31–40 years.

Moreover, among men who remained voluntary childless, 
the statement ‘My disease reduced my desire to have children’ 
was graded higher by men diagnosed ≤30 years (5.93 (2.42)) 
than by men diagnosed 31–40 years (3.73 (1.91)) and by men 
diagnosed ≥41 years (1.35 (1.14)). This was statistically signif-
icant different (p=0.001).Among men who remained involun-
tary childless and compared with men diagnosed ≥41 years, the 
statement ‘Stopping of weaning off my medication because of 
my desire to have children was not possible because my disease 

was too active’ was graded statistically significant higher by men 
diagnosed ≤30 years (see figure 4).

Fertility
Statistically significantly more men diagnosed ≤30 and 31–40 
years reported having received medical evaluations for fertility 
problems, compared with men diagnosed ≥41 years (n=27 
(20.61%), n=30 (20.69%) and n=35 (11.36%), p=0.027) 
and ultimately receiving a diagnosis of low sperm quality (n=9 
(6.57%), n=12 (8.05%) and n=12 (3.51%), p=0.086). Statis-
tically significant more female partners of men diagnosed ≤30 
years received a diagnosis of infertility secondary to an unknown 
cause (see table 4).

In men who achieved a pregnancy, TTP was statistically signif-
icant higher in men diagnosed 31–40 years (6.74 (SD 11.12) 
months) compared with men diagnosed ≤41 years (4.77 (SD 
8.47) months, p=0.045) and not statistically significantly 
different when compared with men diagnosed ≤30 years (5.69 
(SD 10.93), p=0.623).

DISCUSSION
Our study is the first of its kind to demonstrate that IA can 
significantly impair male fertility. The diagnosis of IA before or 
during the peak of the male reproductive age was associated with 
a lower fertility rate, lower number of pregnancies, higher rates 
of involuntary childlessness and fertility problems.

Table 2 Analysis of covariance: effect of dichotomised age at diagnosis of IA (based on our study groups) on total number of children per man 
and considering the total number of children of men diagnosed ≥41 years as our reference group

Crude (n=615) Adjusted* (n=609)

B (95% CI) P value B (95% CI) P value

31–40 years −0.398 (−0.624 to −0.171) 0.001 −0.207 (−0.455 to 0.040) 0.101

≤30 years −0.517 (−0.744 to −0.291) 0.000 −0.406 (−0.660 to −0.152) 0.002

*Adjusted for confounders (age at inclusion in the study, education level, cardiovascular disease, diagnosis of infertility in partner and diagnosis of RA, JIA and SpA).
IA, inflammatory arthritis; JIA, juvenile idiopathic arthritis; RA, rheumatoid arthritis; SpA, spondyloarthritis.

Desired number of children per man
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Figure 2 Comparison of the desired and final number of children per 
man for all participants and per group (mean+95% CI).
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Respecting family planning we observed that the number of 
desired children per man was lower in men diagnosed before and 
during the peak of male reproductive age. Nonetheless, this was 
not statistically significant different between our groups and it 
was similar to the number of desired children per man reported 
for the general population of the Netherlands (1.81–2.29).26 
Conversely, the difference between the desired and final number 
of children was significantly larger in men diagnosed before and 
during the reproductive age, indicating that the lower fertility 
rates are primarily affected by reduced fertility potential and not 
by a reduced desire for parenthood.

In this regard, men diagnosed with IA before and during the 
peak of their reproductive age were two times more likely to 
remain involuntary childless (12% and 10%). To put this into 
perspective, it is estimated that around 4% of healthy couples 
who want children remain involuntary childless.27

Moreover, it was shown that the diagnosis of IA may have a 
major impact on family planning. Not only did IA significantly 
reduce the desire to have children of men diagnosed before and 
during the peak of reproductive age who remained voluntary 
childless but also concerns or difficulties with regard to phar-
macological treatment were larger in men diagnosed with IA 
before the peak of reproductive age who remained involuntary 
childless.

Lastly, the diagnosis of IA before and during the peak of repro-
ductive age is associated with male fertility problems. These men 
were twice as likely to be evaluated for fertility problems and 
being subsequently diagnosed with abnormal sperm quality. In 

this regard, it has been estimated that abnormal sperm quality 
affects 2% of adult men.28 This estimation is considerably lower 
compared with the 6.5% and 8% reported by men diagnosed 
with IA before and during the peak of reproductive age.

Similar to our results, Uzunaslan et al reported that, compared 
with healthy men, men diagnosed with AS had statistically signif-
icant fewer children (1.9 vs 2.5) and a higher rate of infertility 
(9.1 vs 2.9%).29 These findings could be in part explained by the 
high incidence of varicocele and sperm abnormalities that have 
been reported for men diagnosed with AS.6 30 31 Nonetheless, 
this study was primarily designed to study the impact of Behçet’s 
syndrome on male fertility and only included 79 male patients 
diagnosed with AS.

Table 3 Analysis of covariance: effect of dichotomised age at diagnosis of IA (based on our study groups) on total number of children per man 
(excluding men who were voluntary childless) and considering the total number of children of men diagnosed ≥41 years as our reference group

Crude (n=507) Adjusted* (n=501)

B (95% CI) P value B (95% CI) P value

31–40 years −0.279 (−0.501 to −0.058) 0.013 −0.205 (−0.434 to 0.022) 0.078

≤30 years −0.474 (−0.702 to −0.246) 0.000 −0.352 (−0.550 to −0.113) 0.004

*Adjusted for confounders (age at inclusion in the study, education level, cardiovascular disease, diagnosis of infertility in partner and diagnosis of RA, JIA and SpA).
IA, inflammatory arthritis; JIA, juvenile idiopathic arthritis; RA, rheumatoid arthritis; SpA, spondyloarthritis.

Figure 3 Likert scale questionnaire regarding the influence of Ia 
on family planning. men answered the questions using a 0–10 scale 
where 0 meant ‘totally disagree’ and 10 ‘totally agree’ (mean with SD) 
*P≤ 0.05 compared with those diagnosed age ≥41 years. **P≤0.05 
compared with those diagnosed 31–40 years and ≥41 years. IA, 
inflammatory arthritis.

Figure 4 Comparison of the reported impact of Ia on different aspects 
of family planning in men with children, involuntary and voluntary 
childless men. A Likert scale with 0 meaning ‘totally disagree’ and 10 
‘totally agree’ was used (mean with SD). *p≤ 0.05 compared with those 
diagnosed age ≥41 years. IA, inflammatory arthritis.
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Multiple mechanisms can be responsible for our findings. 
Biological mechanisms, namely inflammation, may contribute 
to the impaired fertility in men with IA. Several cytokines that 
are characteristic of the immune response associated with IA, 
such as tumour necrosis factor (TNF), play important roles in 
modulating testicular homoeostasis and regulating spermatogen-
esis.32 33 Increased expression of messenger RNA for interleukin-
1- beta, TNF and interferon- gamma has been observed in 
testicular tissue of men with disturbed spermatogenesis.34 Corre-
spondingly, inflammation may impair normal reproductive 
development before or during puberty, or have a direct negative 
impact on the spermatogenesis during the reproductive age.35–40

Beyond inflammation, pharmacological treatment associ-
ated with IA can also result in damage to the male reproductive 
axis.41 42 Moreover, side effects such as hypogonadism and low 
sperm quality have been associated with frequently used immu-
nosuppressive agents.13 It has been estimated that among invol-
untary childless men that present to infertility clinics, 25% take 
drugs that have the potential to negatively impact male sexual 
function and 10% take drugs associated with male fertility 
impairment.42

Furthermore, several psychosocial factors, associated with 
a diagnosis of IA, may have contributed to the lower fertility 
rate as observed in this study.43 In our study, due to problems 
or concerns associated with IA and its treatment and based on 
medical advice (or the lack of), men with IA and their partners 
decided to become voluntarily childless or to delay their plans 
to become parents. These psychosocial factors were of special 
importance for men diagnosed before the peak of reproductive 
age. Moreover, some of these psychosocial factors could be asso-
ciated with psychological comorbidities that are highly prevalent 
in patients diagnosed with IA such as depression and anxiety. 
These comorbidities have also been associated with sexual health 
problems.44–46

Our study has several strengths. It is the first large study 
(≥600 participants) specifically designed to detect statistically 
significant differences in a robust outcome measure (fertility 
rate). In addition, we used an extensive questionnaire to gain 
insight into most of the factors that might have influenced our 
primary outcome measure. Our study has important limita-
tions. First, our response rate was low. However, the response 
rate is comparable to similar studies that explored male fertility 

rate in chronic diseases.22 Second, men diagnosed with chronic 
diseases and especially those who use pharmacological therapy 
are more aware of potential fertility problems47 48 and it can be 
expected that these men are more likely to seek fertility eval-
uation. Furthermore, men who experience fertility problems 
might be more willing to participate in these type of studies. 
Both factors are potential sources of selection bias in our study. 
In this respect, in the Netherlands, strict healthcare policies 
and referral guidelines reduce the possibility of self- referrals or 
unnecessary fertility evaluations. It is also reassuring that the 
response rates were similar between the three groups of men 
and that the results from our control group, men diagnosed ≥41 
years, were strikingly similar to the data available in the general 
population further strengthening our comparisons. Lastly, this 
was a retrospective study. Recently, it has been shown that the 
sperm quality of male patients diagnosed with AS improved after 
being treated with TNF-α inhibitors.49 50 Furthermore, to get 
approval, new drugs are facing more strict protocols with regard 
to testicular toxicity. Therefore, the current conditions for men 
with IA, regarding treatment options and treatment strategies 
(biological therapy, shared- decision process, treat to target strat-
egies), might be different than they were when our participants 
were in the peak of their reproductive age.

The results of this study may have several implications. In 
the clinical setting, rheumatologists should be aware that IA 
and/or the pharmacological treatment associated with IA may 
impair male fertility. Accordingly, they should discuss this 
with their patients, inform them about the impact of IA on 
male fertility and if indicated, adjust treatment aiming at low 
disease activity with the safest treatment strategy possible.6 50 
For research purposes, basic, translational and epidemiolog-
ical studies are needed to understand the impact of inflam-
mation, pharmacological treatment and psychosocial factors 
associated with IA on male fertility. To corroborate our find-
ings and to further describe the magnitude of the impact of 
IA on male fertility, large prospective studies are strongly 
recommended.

In conclusion, the diagnosis of IA before or during the 
peak of reproductive age can result in impaired male fertility. 
Rheumatologists should be aware of this novel association 
and approach their patients accordingly. Multiple biological 
and non- biological mechanisms can be responsible for this 

Table 4 Fertility evaluation

All patients
(N=628)

IA diagnosed
≤30 years
(N=137)

IA diagnosed
31–40 years
(N=149)

IA diagnosed
≥41 years
(N=342) P value

Fertility   

  Male fertility evaluation, n (%) 93 (15.74) 27 (20.61)* 30 (20.69)* 35 (11.36) 0.027

  Female fertility evaluation (partner), n (%) 71 (15.04) 18 (18.56) 24 (20.69) 29 (11.42) 0.069

Male fertility evaluation outcome

  No male fertility problem identified, n (%) 47 (7.48) 14 (10.22) 14 (9.40) 19 (5.56) 0.129

  Low sperm quality, n (%) 33 (5.45) 9 (6.77) 12 (8.22) 12 (3.67) 0.086

  Infertility secondary to unknown cause, n (%) 7 (1.16) 3 (2.26) 3 (2.05) 1 (0.31) 0.105

Female fertility evaluation outcome

  No female fertility problem identified, n (%) 34 (5.41) 8 (6.02) 11 (7.53) 15 (4.59) 0.066

  Female infertility secondary to known cause‡, n (%) 24 (3.96) 6 (4.51) 9 (6.16) 9 (2.75) 0.199

  Female infertility secondary to unknown cause, n (%) 7 (1.16) 4 (3.01)* 2 (1.37) 1 (0.31) 0.047

*P≤0.05 compared with those diagnosed age ≥41 years.
†P≤0.05 compared with those diagnosed age ≥31–40 years.
‡Endometriosis, fallopian tube obstruction, polycystic ovary syndrome, uterine abnormality, early menopause.
IA, inflammatory arthritis.
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association and more research is urgently needed to improve 
the quality of care for men diagnosed with IA and a desire for 
parenthood.
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1. Which REUMATIC DISEASE do you have and when were you diagnosed with it (year)? 
 

 

Disease        Year when you were diagnosed 
 

□ Rheumatoid arthritis (RA)      __ __ __ __   

□ Undifferentiated arthritis (UA)       __ __ __ __   

□ Psoriatic arthritis (PsA)       __ __ __ __   

□ Juvenile idiopathic arthritis/JIA (Childhood arthritis)   __ __ __ __   

□ Spondylarthropathy/SpA (Bechterew’s disease)    __ __ __ __  

□ Arthritis caused by Crohn’s disease or Colitis ulcerosa   __ __ __ __   

□ Other, specify ______________________________   __ __ __ __  

□ Unknown        __ __ __ __  

 
 

2. Other diseases/comorbidities 
 

Have you ever been diagnosed with? 
    

         Disease       Year when you were diagnosed 

□ Diabetes Mellitus      __ __ __ __   

□ Crohn’s disease or Colitis ulcerosa     __ __ __ __                          

□ Cardiovascular diseases: 

□ High blood pressure (arterial hypertension)   __ __ __ __  

□ Chest pain (angina pectoris)       __ __ __ __   

□ Heart attack (myocardial infarction)     __ __ __ __  

□ Heart failure (cardiac insufficiency)     __ __ __ __  

□ Narrowing of the artery in the arm or leg  

                       (peripheral vascular disease)                                          __ __ __ __  

□ Stroke/brain attack (cerebrovascular accident (CVA)  __ __ __ __ 

□ Transient ischemic attack (TIA)    __ __ __ __  

□ High cholesterol (cholesterolemia)                              __ __ __ __  

□ Other cardiovascular disease, other, specify_____________ __ __ __ __ 

 

 
 

 

MEDICAL HISTORY 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2021-220709–8.:10 2021;Ann Rheum Dis, et al. Perez-Garcia LF



               

 

 

 

□ Cancer, specify______________________________________ __ __ __ __ 

□ Disorder of the urinary tract or genital organs:  

□ Infection of urinary tract or genital organs                  __ __ __ __  

specify,________________________________________ 

□ Sexually transmitted disease (STD) 

specify ____________________________________   __ __ __ __ 

□ Undescended testicle (cryptorchidism)                       __ __ __ __ 

□ Varicose vein rupture in scrotum (varicocele)   __ __ __ __ 

□ Twisted testicle (testicular torsion)    __ __ __ __ 

□ Inflammation of the epididymis (epididymitis)   __ __ __ __ 

□ Inflammation of the prostate (prostatitis)   __ __ __ __ 

□ Inguinal hernia      __ __ __ __ 

□ Genitourinary surgery 

□ Circumcision      __ __ __ __ 

□ Other      __ __ __ __ 

□ Trauma, for example damage secondary to a kick  __ __ __ __ 

□ Exposure to chemicals of radiation that can cause DNA damage__ __ __ __ 

□ Other, specify _________________________________ __ __ __ __ 

□ None of the above. 

 

3. From which health care provider did you ever receive information concerning your disease 

and your desire to become a father?  

For example, over the effect of your disease or treatment on your fertility, capacity to take care of 

children, etc.  

 

□ I never received information 

□ Urologist 

□ Fertility specialist 

□ Rheumatologist  

□ (Specialized) nurse 

□ Family doctor/General practitioner  

□ Gynecologist 
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□ Other, specify  _______________ 

            

 

 

The following questions are about the number of children that you have and about the number of 

children you wanted to have (family planning).  

 

A. Number of biological children (any child conceived with you) 

1. How many biological children have you had?  

_____ 

2. How many biological children did you actually want to have?  

_____ 

3. Are you satisfied with the total number of children that you had?  

o Yes 

o No, I wanted more children. 

 Why did you had fewer children than you actually wanted? Multiple answers are 

possible. 

□ Because of my disease. 

□ Because of my medication. 

□ Other reason, specify: ___________ 

o No, I wanted fewer children. 

 Why would you have liked to have fewer children?  

□ Because of my disease. 

□ Because of my medication. 

□ Other reason, specify: ___________ 

 

 

 

 

 

 

 

 FAMILY PLANNING 
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B. Statements 

Several statements follow. Please indicate on a scale of 0 to 10 whether you agree 

with the corresponding statement: 0 means that you completely disagree with the statement 

and 10 means that you completely agree with the statement:     

           

1. My disease reduced my desire to have children.      ____ 

2. Stopping or weaning off my medication because of my desire to have children was not 

possible because my disease was too active.       ____ 

3. I was concerned that my medications would harm my child    ____ 

4. I was afraid my child would get the same disease as me                            ____  

 

 

C. Comments / additional information 

If you have any additional information or comments you would like to share (e.g., about the 

effect of your disease on your desire to have children or the information you received on this 

topic), please write them down below: 

________________________________________________________ 
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A. Have you ever been evaluated for fertility problems related to having a desire to have children?  

o No   ► Go to question B 

o Unknown  

o Yes:  

Which fertility studies did you have done? w  
 

□ Ultrasound.  

□ Blood test (hormones). 

□ Semen analysis.  

□ Other, specify. _____________________________________________________ 

 

What was the conclusion from the evaluation? 
 

□ There were no problems identified.  

□ Low sperm quality.  

□ Anatomical abnormality.  

□ I was determined to be infertile secondary to an unknown cause.  

□ Other, nl. _______________________________________________________ 
 

B. With how many partners did you actively try to have children?  
 

 

________ partners 

 
 

Partner 1:    Initials  __ __  

These initials are needed because questions about your partner(s) will be asked next. 

 By using unique initials, you will know which partner these questions are about. 

a. Has this partner ever been evaluated for fertility problems related to having a desire to have 

children? 

 

o No   

o Unknown  

o Yes  
 

Which studies did your partner have done?  
 

□ Ultrasound. 

□ Blood test (hormones). 

□ Hysterosalpingography (Uterine X-Ray). 

□ Hysteroscopy  (procedure to evaluate uterus with a camera).  

□ Laparoscopy (surgery).  

□ Other, specify. _______________________________________________________ 

 

 

 

Fertility, conception and pregnancy 
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What was the conclusion from the evaluation?  
  

□ There were no problems identified.  

□ Occluded fallopian tubes. 

□ Uterine abnormality.  

□ Early menopause.  

□ Endometriosis. 

□ Absent ovulation due to PCOS (Polycystic ovarian syndrome).  

□ Other, specify. _______________________________________________________ 

 

b. Has this partner even become pregnant by you?  

That is, any positive pregnancy test (even if it did not result in a liveborn child) 

o No      ► Fill in the data for your next partner, if there is no other partner: end of the questionnaire.  

           

o Yes     ► Fill in the information over pregnancy outcomes for this partner in section C. 

               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C.  Course of conception and pregnancy Pregnancy 

 1st 2nd 3rd 4th 

Partner initials 

 

 

………...... 

 

 

…………… 

 

 

…………… 

 

 

…………… 

In what year did the pregnancy occur? 

How old was your partner at the time? 

 

………...... 

………......yr 

 

………...... 

………......yr 

 

………...... 

………......yr 

 

………......

……......yr 
 

How many months did it take for your 

partner to become pregnant? Count from 

the 1st date that serious attempts were made to 

become pregnant (TTP) 

 

……....months 

 

 

…....months 

 

 

…....months 

 

 

…...months 
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5. What is your current marital status? 
 

o Unmarried 

o Married 

o Registered partnership 

o Divorced after a marriage 

o Divorced after registered partnership 

o Widowed after a marriage 

o Widowed after registered partnership  

 

 

 

What is currently the highest education you have completed? Choose one of the following answers: 

 
 

o Elementary school (basisonderwijs) 

o LBO, VSO (LTS, LEAO, VBO, Huishoudschool, Ambachtsschool) 

o VMBO, LWOO (including theoretical learning path) 

o MAVO (ULO, MULO) 

o HAVO (MMS) 

o VWO,  gymnasium, atheneum (HBS, Lyceum)  

o MBO (MTS, MEAO, Middenstandsdiploma, PDB, MBA) 

o HBO (HTS, HEAO, Kweekschool, associate degree) 

o University education, including postgraduate courses and doctoral research  

o I have completed another (business) education, specify:  

 

 

 

 

 

 

 

 

 

We would like to request information about your diagnosis from your rheumatologist or urologist/fertility 

specialist. May we contact you about this?   

o Yes  

o No 

 

End of questionnaire -> Thank you very much for your cooperation 

 

 

General information  

EDUCATION/WORK 
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First study to show inflammatory arthritis can affect male fertility

Men diagnosed with inflammatory arthritis before and during the peak of reproductive age have lower fertility.

INTRODUCTION
Inflammatory arthritis is a group of diseases including spondyloarthritis, rheumatoid arthritis, and psoriatic 
arthritis. These are chronic inflammatory diseases that affects a person’s joints, and may cause pain and disability.

Inflammatory arthritis can affect people before or during the peak of their reproductive age. In men this may 
be linked to diverse sexual health problems such as erectile dysfunction or low sex drive. 

WHAT DID THE AUTHORS HOPE TO FIND?
The authors wanted to find out the impact of inflammatory arthritis on male fertility. Male fertility is a broad 
and complex topic, so the study aimed to evaluate the impact on one of the most important (and simple) 
markers of fertility, which is how many children a person has – their fertility rate. 

WHO WAS STUDIED? 
The study looked at 628 men with inflammatory arthritis. Everyone was over the age of 40, and either did 
not want to have children, or had already completed their family. The study took place at 8 hospitals in The 
Netherlands. 

HOW WAS THE STUDY CONDUCTED?
A total of 1841 men were invited to participate in the study and sent a link to a questionnaire. The ques-
tionnaire included basic questions such as total number of children and demographic characteristics, but also 
more complex questions regarding fertility problems and factors that influenced their wish to become a father. 
Overall, 628 men completed the questionnaire. 

The responders were put into one of three groups based on their age at diagnosis: men under the age of 30, 
31–40 years, and those 41 or older. This classification was based on the fact that in The Netherlands approx-
imately 85% of men become fathers between the age of 31–40 years, so this was taken as the ‘peak of repro-
ductive age’. Men diagnosed over the age of 41 were considered to be the control group. In addition, when 
available, results were compared to those for the general population of The Netherlands. 

WHAT WERE THE MAIN FINDINGS OF THE REVIEW?
The authors found that men diagnosed with inflammatory arthritis before and during the peak of reproductive 
age had significantly fewer children than men diagnosed after the peak of reproductive age, and men in the 
general population. Men diagnosed before they were 30 years had an average of 1.32 children, compared to 
1.60 and 1.88 for men diagnosed between 31–40, and over the age of 41. 

Men with inflammatory arthritis reported that they wanted more children, had more fertility health issues 
such as low sperm quality, and were less often childless by choice. In the two groups of men who were diag-
nosed at a young age. 10–12% were involuntary childless, compared to 4% of men in the oldest (control) 
group. Around 1 in 5 men in the two groups diagnosed at a younger age reported having received medical 
evaluations for fertility problems, compared to less than 1 in 10 in the oldest group. 

ARE THESE FINDINGS NEW?
To the best of the authors’ knowledge, yes. This study showed for the first time that men diagnosed with inflam-
matory arthritis before and during the peak of reproductive age may have impaired fertility.
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WHAT ARE THE LIMITATIONS OF THE STUDY?
Although it was within the expected range, the response rate was low, with only 34% of men invited completing 
the questionnaire. There is a chance that men who decided to participate in the study were more motivated 
because they had experienced fertility issues. This might lead to selection bias. Furthermore, no information was 
collected on specific drugs that were used during the periods when these men were trying to conceive children.

WHAT DO THE AUTHORS PLAN ON DOING WITH THIS INFORMATION? 
This study has received a lot of media attention. Unfortunately, some articles misinterpreted the results by 
saying that inflammatory arthritis is associated with low sperm quality and infertility, or – even worse – that 
men with inflammatory arthritis are not able to have children. That is not exactly what is reported in this study. 
There is a need to raise awareness around the topic, and young men diagnosed with inflammatory arthritis who 
want to become a father need to receive proper advice to ease their journey to fatherhood. 

This study should be viewed as an early sign that inflammatory arthritis might impair male fertility. The 
authors hope to confirm their findings, ideally in large prospective studies. It will also be important to work 
out the mechanisms by which inflammatory arthritis affects male fertility. It could be due to the disease itself, 
medicines used to treat it, or psychosocial factors. The authors are already doing some research on the impact of 
common anti-rheumatic drugs on male fertility. They are also looking at advice on how to have the conversation 
about sexual and reproductive health in the consultation room.

WHAT DOES THIS MEAN FOR ME?
If you are a man who was diagnosed with inflammatory arthritis at an early age there are several factors which 
might affect your fertility. If you want to have children now or in the future, you should let your doctor know, 
and discuss this early on after your diagnosis. This is important, because it might affect the choice of medicine 
for your arthritis. For example, your rheumatologist might change your treatment strategy from a drug with 
known reproductive effects – such as low sperm quality – to one with a better profile. Discussing the issues early 
on may make the path to fatherhood easier for some people.

If you have any concerns about your disease or its treatment, you should speak to your doctor. 

Disclaimer: This is a summary of a scientific article written by a medical professional (“the Original Article”).
The Summary is written to assist non medically trained readers to understand general points of the OriginalAr-
ticle. It is supplied “as is” without any warranty. You should note that the Original Article (and Summary) 
maynot be fully relevant nor accurate as medical science is constantly changing and errors can occur. It is there-
forevery important that readers not rely on the content in the Summary and consult their medical professionals 
forall aspects of their health care and only rely on the Summary if directed to do so by their medical profes-
sional. Please view our full Website Terms and Conditions. http://www.bmj.com/company/legal-information/
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