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ABSTRACT

Background: Experimental and clinical studies have shown that alcohol affects male reproductive
function, mainly by altering spermatogenesis and hormonal regulation. Few epidemiologic studies
have examined the association between alcohol consumption and male fertility, and most have

collected retrospective information on alcohol intake and time to pregnancy.
Objective: To examine the effects of male alcohol intake on couples’ fecundability.

Methods: Data were collected from two ongoing prospective preconception cohort studies: The
Danish “SnartForaeldre” (SF) study and the North American “Pregnancy Study Online” (PRESTO),
which included 291 and 1,125 couples, respectively. Eligible men were aged =18 years in SF and
>21 years in PRESTO, in a stable relationship with a female partner, and not using birth control or
fertility treatment. In SF and PRESTO, alcohol intake was self-reported as the number of beers (330
ml/12 oz.), glasses of white or red wine (120 ml/4 oz. each), dessert wine (50 ml/2 0z.) and spirits
(20 ml/1,5 oz.). The overall intake was categorized as none, 1-5, 6-13 and =14 standard servings per
week. Total menstrual cycles at risk were calculated by female follow-up questionnaires completed
every 8 weeks until pregnancy or for up to 12 menstrual cycles. Analyses were restricted to couples
who had been trying to conceive for <6 cycles at study entry. A proportional probabilities
regression model was used to compute the fecundability ratio (FR) and 95% confidence interval
(CI). We adjusted for male and female age, female alcohol intake, intercourse frequency, previous
conception, race, education, BMI, smoking, and consumption of sugar sweetened-beverages and

caffeine.

Results: 919 (64.9%) couples conceived during follow-up. FRs for male alcohol intake of 1-5, 6-13
and =14 servings per week compared with no alcohol consumption were 0.91 (95% CI: 0.76-1.09),

1.09 (95% CI: 0.72-1.24), and 0.90 (95% CI: 0.70-1.15), respectively.

Conclusion: We found little evidence of an association between moderate male alcohol intake and

couples’ fecundability.






DANSK RESUME

Baggrund: Tidligere studier har vist, at alkohol pavirker den mandlige reproduktion. Fa
epidemiologiske studier har imidlertid undersggt sammenh@ngen mellem alkoholforbrug og
mandlig fertilitet, og de fleste har indsamlet retrospektiv information om alkoholforbrug og den tid

det tager at blive gravid.

Formadl: At undersgge sammenhangen mellem mandligt alkoholforbrug og fekundabilitet, malt som

den tid det tager for par at blive gravide.

Metoder: Data blev indsamlet fra to prospektive kohortestudier: Det danske ~’SnartForaeldre” (SF)
studie og det nordamerikanske "Pregnancy Study Online” (PRESTO), der inkluderede hhv. 291 og
1.125 par. Inklusionskriterierne for de deltagende par var, at de planlagde graviditet, var i et fast
forhold, ikke anvendte prevention og ikke var i fertilitetsbehandling. Alkoholindtaget var
selvrapporteret i SF og PRESTO som antal gl (330 ml/12 ounce), antal glas hvidvin eller rgdvin
(120 ml/4 ounce), dessertvin (50 ml/2 ounce) og spiritus (20 ml/1,5 ounce). Det samlede
alkoholindtag blev kategoriseret som ingen, 1-5, 6-13 og =14 standard genstande om ugen. Det
totale antal menstruationscyklusser i studietiden blev beregnet ud fra follow-up spgrgeskemaer til
de kvindelige partnere, som blev udfyldt hver anden méaned indtil graviditet eller i op til 12
maneder. Analysen blev begranset til par, som havde forsggt at blive gravide i <6 cyklusser ved
studiets start. Fekundabilitetsratio (FR) og 95% konfidensinterval blev udregnet pa baggrund af en
proportionel sandsynlig regressionsmodel, justeret for mend og kvinders alder og
samlejehyppighed, kvinders alkoholforbrug samt mands uddannelse, rygning, BMI, race, tidligere

befrugtning af en kvinde, samt forbrug af sukker- og koffeinholdige drikkevarer.

Resultater: 919 (64,9%) par blev gravide i Igbet af follow-up perioden. Den justeret FR for
mandligt alkoholforbrug pa 1-5, 6-13 og =14 genstande per uge var henholdsvis 0.91 (95% CI.:
0.76-1.09), 1.09 (95% CI: 0.72-1.24) 0g 0.90 (95% CI: 0.70-1.15), sammenlignet med intet
alkoholindtag.

Konklusion: Et moderat alkoholforbrug blandt m@nd var ikke associeret med den tid, det tager par

at blive gravide.






MANUSCRIPT

Introduction

In developed countries, infertility affects up to 20% of couples?

with male causes contributing to
approximately 50% of all cases™ . Considerable distress among infertile couples and increasing
demand for assisted reproductive technologies® has led to greater focus on the etiology of

infertility.

Well-known risk factors for male infertility include lifestyle factors such as smoking® and

obesity!”

, whereas the impact of alcohol remains unclear. Alcohol consumption is a habitual part of
daily life for a large proportion of males at reproductive age®®. In Denmark, 23% of men aged 16-
34 years have an alcohol intake of >14 drinks per week®, and 28% of American men aged 18-34
years reported binge drinking (at least five drinks per occasion) during the preceding month'”. In
several countries, the official guidelines recommend a maximum alcohol intake for men of 14

drinks per week, with no distinction for male pregnancy planners"'"?.

Previous studies have shown that alcohol affects the male reproductive system by altering the
regulation of the hypothalamic-pituitary-gonadal (HPG) axis and the spermatogenesis. Most studies
on healthy young men have found higher alcohol intake to be positively associated with
testosterone levels and inversely associated with the level of sex-hormone-binding-globulin"*'”. In
contrast, decreased testosterone levels has been reported mainly in alcoholic men, indicating that
heavy alcohol abuse may impair the HPG-axis or cause Leydig-cell damage''**”. Furthermore,

elevated follicle stimulating hormone (FSH) and luteinizing hormone (LLH) levels have been seen in

(20) (14,15,17)

alcoholic men'””, whereas other studies found no such association or even an inverse
association between alcohol intake and the level of FSH and LH"*'®. In rat studies, a high ethanol
diet induced atrophic seminiferous tubules and damages to the testicular germinal epithelium, which
prevents spermatozoa from maturing and ultimately results in aspermia®"*>. Also, alcohol
consumption has been inversely associated with total sperm count, sperm concentration and
percentage of morphologically normal sperm"*'®*»* Two epidemiologic studies showed no or
only weak relation between male alcohol consumption and couples’ time to pregnancy (TTP)***.
However, these studies collected retrospective information on alcohol intake and TTP, which may

have introduced potential for differential misclassification. Thus, the extent to which alcohol



influences male fertility is unclear. In the present study, we examined the association between male

alcohol intake and couples’ TTP in two prospective cohorts of Danish and North American couples.

Methods
Study population

The SnartForaeldre (Soon Parents) study is an ongoing prospective cohort study of Danish
pregnancy planners®®. The study was launched in August 2011 and participants were recruited
through online and offline advertising””. Participants completed a screening questionnaire at the
study website http://snartforaeldre.dk, which confirmed eligibility and provided information on how
long a couple had tried to conceive before study entry. Eligible participants were invited to
complete a baseline questionnaire and follow-up questionnaires and encouraged to invite their
partner to the study. Couples were linked via email invitation of the partner or by their home

address as registered in the Danish Civil Registration System at the date of study entry®®.

Pregnancy Study Online (PRESTO) is similar in design to SnartForaeldre®, and has recruited
pregnancy planners from the United States and Canada since June 2013. Eligible women completed
baseline and follow-up questionnaires at the study website http://presto.bu.edu. After enrollment,
female participants were given the option to invite their male partners to complete a one-time

baseline questionnaire.

In both cohorts, the inclusion criteria were being in a stable relationship with a partner of the
opposite sex and not using any contraception or fertility treatment. In SnartForaeldre we recruited
females, aged 18-49 years and males aged =18 years, whereas in PRESTO we recruited females
aged 21-45 years and males aged =21 years. We excluded participants as illustrated in the flow
chart in Figure 1 and further excluded couples who had tried to conceive for >6 months at study
entry, in order to avoid misclassifying behavioral factors due to subfertility. Baseline questionnaires
obtained information on socio-demographic data, behavioral and lifestyle factors, and reproductive
and medical history. Follow-up questionnaires were completed bimonthly for up to 12 months or
until reported pregnancy, updating data on pregnancy status and lifestyle factors that vary over
time. Study protocols were approved by the Danish Data Protection Agency and the Institutional

Review Board at Boston Medical Center.



Assessment of male alcohol exposure

On baseline questionnaires, men reported their average weekly alcohol intake during the past month
in SnartForaeldre and PRESTO as bottles of beer (330 ml/12 ounce), glasses of white and red wine
(120 ml/4 ounce each), dessert wine (50 ml/2 ounce) and spirits (20 ml/1.5 ounce). Help buttons in
the questionnaires instructed respondents on how to assess the average weekly servings and to
report “no intake” if they drank less than one unit per week. We calculated total weekly alcohol
consumption in standard servings (12 grams of alcohol in each) by summing the amount of alcohol
in grams from each type of beverage and dividing by 12. The total weekly alcohol consumption was

categorized as none, 1-5, 6-13, and =14 standard servings.

Assessment of pregnancies and cycles at risk

On each follow-up questionnaire, women reported the date of their last menstrual period (LMP) and
their pregnancy status. TTP was estimated as the number of months trying to achieve pregnancy
divided by menstrual cycle length, and included the time trying to conceive both before study entry
and during follow-up time. Total number of menstrual cycles at risk was calculated using the
following formula: Cycles of attempt time at study entry + (((LMP date from most recent follow-up
questionnaire — date of baseline questionnaire completion)/cycle length) + 1). One cycle was added
to the formula to account for the fact that the average woman was in her mid-cycle when

completing the baseline questionnaire®”.

Assessment of covariates

The male baseline questionnaire collected data on age, education, job hours per week, previous
conception with a female partner, smoking, physical activity, height and weight, consumption of
soft drinks, multivitamins and caffeine, history of sexually transmitted infections and infection of
the male reproductive organs. Female questionnaires provided data on age, alcohol consumption,
household income, pregnancy attempt time before study entry, and timing and frequency of
intercourse. We estimated total metabolic equivalents (METSs) by multiplying the average number

of physically active hours per week by metabolic equivalents. In SnartForaeldre, we estimated



metabolic equivalents from walking activity, moderate activity and vigorous exercise using the

short-form International Physical Activity Questionnaire®"

, whereas metabolic equivalents of
various activities were estimated using the Compendium of Physical Activities in PRESTO®?. We
used baseline data on height and weight to calculate body mass index (BMI) as: weight (kg)/height
(m)’. Identical covariates were examined in the two cohorts, except for race/ethnicity (obtained only

in PRESTO) and education (reported differently in each cohort).

Data analysis

We performed 1) a pooled analysis with harmonized data and 2) parallel analyses of the two cohorts
for the study periods of August 2011-April 2017 (SnartForaeldre) and June 2013-June 2017
(PRESTO). We used a variant of Cox-regression, discrete-time proportional probabilities
regression, to compute fecundability ratios (FR) with 95% confidence intervals (CIs)®”. The FR
represents the per-cycle probability of conception among couples where exposed men are compared
with unexposed men; a FR below one indicates a reduced fertility. To account for left truncation
(couples had tried to conceive for a range of 0-6 cycles at study entry), we analyzed risk sets for
observed menstrual cycles only®”. For example, if a couple had tried to conceive for four cycles at
study entry and reported pregnancy after eight cycles, they would contribute cycles 5 through 8
(four cycles) to the analysis®”. Right censoring occurred when couples were lost to follow-up
(13.7%), started fertility treatment (8.1%), stopped trying to conceive (1.1%), or reached 12 cycles
of pregnancy attempt (12.1%).

In the multivariate regression analysis, we adjusted for male and female age (continuous), female
alcohol intake in standard servings (continuous), frequency of intercourse (<1, 1, 2-3,>4
times/week), previous conception (yes/no), education (<3, 3, 3-4, <4 years), body mass index
(continuous), smoking (regular, occasional, former, never), consumption of sugar-sweetened
beverages (continuous), consumption of caffeine (continuous) and study (SnartForaeldre/PRESTO).
In addition, PRESTO models were adjusted for race (non-Hispanic white or other). We selected
potential confounders based on literature and directed acyclic graphs. We used multiple imputation
to impute missing exposure, covariate, and outcome data. One follow-up cycle of pregnancy status
was imputed for couples who had completed only baseline questionnaire (5.4%). We generated five
imputed dataset, analyzed each dataset, and subsequently combined the results across the imputed

datasets®.



To assess whether reverse causation could explain our results, we stratified by pregnancy attempt
time at enrollment (<2 vs. 3-6 cycles). Furthermore, we stratified according to BMI (<25 vs. =25
kg/m?), timing of intercourse (yes/no) and previous conception (yes/no). In secondary analyses, we
estimated FR for alcohol consumption of =21 standard servings per week. Analyses were conducted

using Stata version 14.2 and SAS version 9.4.

Results

In total, 919 (64.9%) of the 1,416 included couples conceived during follow-up. SnartForaeldre
couples (291) contributed 1,123 menstrual cycles at risk and 201 pregnancies, and PRESTO couples
(1,125) contributed 4,663 menstrual cycles at risk and 718 pregnancies. The median (IQR) of total
male alcohol intake was 4.5 (2-8) and 4.2 (1-9) standard servings per week, while the proportion of
non-drinkers was 19% and 21% for SnartForaeldre and PRESTO, respectively. More men
consumed beer (77.4%) than wine (49.2%) or spirits (42.2%). In total, 840 (59.3%) men consumed
a combination of two or more alcoholic beverages, whereas fewer men consumed only beer, wine

or spirits (19.7%, 2.6% and 2.9%, respectively).

Couples in SnartForaeldre and PRESTO were similar according to a large number of characteristics
(Table 1). However, couples in SnartForaeldre had a higher frequency of intercourse, male physical
activity, and male sexually transmitted disease or infection in male reproductive organs compared
to couples in PRESTO. On the other hand, PRESTO couples were slightly older, men worked more
hours per week, had a higher BMI and were more likely to consume soft drinks than men in
SnartForaeldre. In both cohorts, caffeine consumption and female alcohol intake were positively
associated with male alcohol intake. Furthermore, alcohol intake for males in PRESTO was
positively associated with regular smoking and inversely associated with household income

<50,000 UDS annually and pregnancy attempt time at study entry of >2 months.

In the pooled analysis, adjusted FRs for 1-5, 6-13 and =14 drinks per week compared with no
alcohol were 0.91 (95% CI: 0.76-1.09), 1.09 (95% CI: 0.90-1.31) and 0.90 (95% CI: 0.70-1.15),
respectively (Table 2). FRs for =14 drinks per week compared with no alcohol intake were 0.76

(95% CI: 0.39-1.47) for SnartForaeldre and 0.95 (95% CI: 0.72-1.24) for PRESTO.

In the stratified analyses, the association between male alcohol intake and fecundability became

stronger among men with a BMI of <25 (reduced FR) and couples who did not time their



intercourse (increased FR). Furthermore, relative to men drinking no alcohol, consuming >14 drinks
per week was associated with decreased fecundability among men who had previously fathered a
child and couples who timed their intercourse (Table 3). Adjusted FRs for 14-20 and =21 drinks per
week compared with no alcohol intake were 0.89 (95% CI: 0.67-1.19) and 0.90 (95% CI: 0.66-
1.24), respectively.

Discussion

In this prospective cohort study, overall alcohol consumption was weakly associated with
fecundability in both pooled and parallel analyses. In SnartForaeldre, the results indicated a dose-
response relationship, though the estimates were imprecise. Overall, we used the same methods in
SnartForaeldre and PRESTO, but we cannot rule out the possibility that minor differences, e.g. in
the measure of standard servings, could have affected the study specific estimates. Only weak
association was observed for both =14 and =21 drinks per week compared to no alcohol intake.
Alcohol consumption was not associated with decreased fecundability among couples with 3-6
cycles of attempt time at study entry, thus reverse causation is unlikely. The stronger inverse
association among men with a BMI of <25 in relation to men with a BMI of =25 may be explained

by a lower alcohol tolerance due to a smaller distribution of alcohol in the body tissue®®.

Our findings of male alcohol intake are fairly consistent with previous studies that have shown no
or weak effects on couples’ fecundability. A retrospective European multicenter study found male
alcohol intake to be slightly associated with increased fecundability, when comparing male alcohol
intake of 0-7 drinks per week with 8-21 and =22 drinks per week (OR=1.0,95% CI: 0.8-1.2 and
OR=1.3,95% CI: 0.9-1.7, respectively)*”. Another retrospective study found no association
between alcohol consumption and TTP, comparing no alcohol with 0.1-2, 2.1-6 and >6 ounces per
week (FR=1.05,95% CI: 0.96-1.15, FR=1.02, 95% CI: 0.90-1.10 and FR=0.95,95% CI: 0.83-1.09,
respectively). However, heavier drinking of more than 10 glasses of beer or 6 glasses of liquor per
week suggested reduced fecundability (FR= 0.88,95% CI: 0.75-1.02 and FR=0.87,95% CI: 0.71-
1.06, respectively)®. Another prospective study found male alcohol intake to be positively
associated with fecundability when consuming =10 drinks per week compared to <5 drinks per
week (OR=1.6,95% CI: 1.0-2.4)®”. In this study, 259 females with unrestricted pregnancy attempt

time at study entry were interviewed about their male partner’s alcohol intake. In contrast, men in



our study reported their own alcohol intake and couples were enrolled in the preconception period

with 81.1% of couples enrolled within their first 3 cycles of pregnancy attempt.

Some further methodological explanations must be taken into account when considering our
findings. Our study population includes the entire spectrum of fertility, from highly fertile to
subfertile couples. However, we studied only pregnancy planners, which may overestimate TTP
since unintended pregnancies are most likely to occur among the highly fertile couples. To address
this problem — and the potential misclassification caused by over time change in alcohol intake due
to subfertility — we limited the study population to couples who had tried to conceive for <6 cycles
at study entry. Furthermore, the study population includes self-selected couples, recruited via the
Internet. It seems unlikely that the association between male alcohol intake and couples
fecundability would differ for Internet users and nonusers, and thus affect the validity of our study
findings. Previous validation studies have shown that even when characteristics (such as age or
smoking) differ between study participants and non-participants, well-known perinatal associations
are not biased as a result of self-selection®*”. Cohort retention was 86.3%, and we found similar
baseline characteristics, including alcohol consumption, for couples with complete follow-up and

couples who were lost to follow-up.

We collected detailed information on covariates and adjusted for well-known potential confounders,
but we cannot rule out the possibility of residual confounding, e.g. roughly categorization in the
questionnaires. In addition, we did not distinguish between regular and binge drinking, nor did we
collect information on male dietary habits, which may have confounded the association between
male alcohol intake and fecundability**”. Furthermore, the self-reported alcohol consumption was
not validated. If alcohol intake was imprecisely reported it is most likely underreported“'-*?.
However, this would be independent of the prospectively collected information on pregnancy
status, which would result in non-differential misclassification. Finally, we examined alcohol intake
at baseline only, which could potentially result in bias if male alcohol intake decreased due to
difficulties with conception. However, studies have reported monthly stability in alcohol

consumption over time for low to moderate drinkers and when follow-up time is short*>**.



Conclusion

In summary, we observed no detrimental effect of moderate male alcohol intake on couples’
fecundability. Also, male alcohol intake of =14 drinks per week was only weakly associated with a
prolonged time to pregnancy, and the estimates were imprecise. Additional insight into the
biological mechanisms of heavy male alcohol intake and binge drinking in relation to fecundability
is of major public health interest. Improved understanding of the impact of alcohol and other
lifestyle factors on fertility is substantial in the counseling of couples who are planning a

pregnancy.



SUPPLEMENTARY

Background
Male infertility

Clinically, infertility is defined as the inability to conceive after one year of regular unprotected
intercourse. However, fertility is a matter of probability on a continuous scale so the definition of
infertility is somewhat arbitrary®. This is one of the challenges when studying human fertility.
Another challenge when studying this topic is that infertility characterizes a couple and not only one

person.

To archive a pregnancy several conditions must be fulfilled: 1) The female must produce a normal
oocyte; 2) male semen must be of acceptable quality; 3) the sperm must reach the oocyte and be
able to fertilize it; 4) the fertilized oocyte must implant in the uterus“”. Usually, clinicians can
detect if one or more of these conditions fail. However, 30% of infertility cases have no
explanation”. Infertility is often considered a female disorder, though male infertility is equally
prevalent and contributes to approximately 50% of all cases with known explanation?. The reasons
for male infertility include varicocele, birth defects, like cryptorchidism, and infectious diseases,
including adult mumps and HIV. Lifestyle factors such as smoking and obesity have been

associated with male infertility, whereas the impact of alcohol is controversial.

Researchers have several ways to examine the etiology of male infertility. One is by studying male
semen characteristics, which involves measures of semen volume, sperm concentration, motility

and morphology. WHO provided reference values for “normal” semen parameters*”

, where sperm
concentration and the non-motile sperm proportion seem to be the best predictors of male
fertility®”. However, the association between semen measures and fertility is not dichotomous and a
decrease in sperm quality does not necessarily result in loss of fertility®”. Another way of
examining male infertility is by studying fecundability, which is the probability of conception in
one menstrual cycle. Fecundability incorporates all the male and female biological pathways from
conception to time of clinically recognized pregnancy. However, fecundability cannot be measured

directly, but must be determined indirectly through the study of time-to-pregnancy.



Methodological considerations
Study design

In order to examine the association between male alcohol intake and fecundability, we used data
from two prospective cohort studies. In cohort studies, groups of people defined by exposure
differences are followed over time to evaluate the incidence of the event of interest®”. The fact that
our study is a prospective cohort study means that the cohort was assembled and classified by
exposure in the present, and followed into the future. Another option is the retrospective cohort
study, where the cohort is identified from records in the past and followed from that time up to the
present. Compared to the classical prospective cohort study, retrospective cohort studies are often
easier to conduct, cheaper, and quicker. However, these studies may lack information that is not
recorded in the past or they may be prone to recall bias if relying on individual reports of former

exposures®".

In cohort studies, we cannot ignore the risk of confounding. In randomized controlled trials, we can
minimize the influence of both known and unknown confounders because study participants are
allocated randomly into intervention groups differing by exposure. It is possible to apply our
exposure of male alcohol intake to randomized groups of couples and follow their time-to-

pregnancy over a 12 months period. However, this would be costly, time consuming, and unethical.

Time-to-event analysis

With a survival-analytic method we studied time-to-pregnancy (TTP), which is the time interval
from the onset of unprotected intercourse to a clinically recognized pregnancy, usually measured as
number of months or menstrual cycles“”. TTP studies have proven useful when examining the
effect of various exposures on fertility®>. In our study, we calculated total number of menstrual
cycles at risk from A) Screening questionnaire, where females report how many cycles they have
tried to conceive before study entry, B) Baseline questionnaire, where females report the date of
their last menstrual period (LMP) and their usual menstrual cycle length, and C) Follow-up
questionnaires, where females report their LMP date and pregnancy status (including miscarriage,
abortion and ectopic pregnancy) since last completed questionnaire. Couples contributed cycles at
risk (supplemental figure 1) until pregnancy, 12 cycles, use of fertility treatment, or loss to follow-

up, whichever came first.
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Supplemental figure 1 Overview of cycles at risk and study structure.

We used dynamic cohorts with delayed entry (couples can enter the study after having tried to
conceive for one or more cycles), where only observed cycles were analyzed. For example, if a
couple had tried to conceive for 3 cycles before study entry and report pregnancy after 6 cycles,
they would contribute cycle 4 to 6 to the analysis. To estimate the probability of conception, where
each menstrual cycle is an opportunity for conception, we used a discrete time proportional
probabilities model. This model analyses discrete probabilities, unlike the continuous Cox survival
model that analyses probabilities as a smooth hazard function®”. Furthermore, this model controls
for a declining fecundability over time, by adjusting for the cycle number at risk (e.g. all
pregnancies in cycle 1 are analyzed by the correct likelihood). Mean fecundability is highest in the
first cycle, whereas it declines after additional cycles of trying. This reflects a gradual accumulation

of infertile couples among those who have still not conceived®.
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Missing values

In our study populations, the proportion of missing data on male alcohol intake ranged from 0.3%
(1/291) for beer to 5.5% (16/291) for dessert wine in SnartForaeldre and from 0.0% (0/1,125) for
white wine to 0.2% (2/1,125) for liquor in PRESTO.

Missing data can be classified as 1) missing completely at random (MCAR), where the reason for
missing data is independent of observed and unobserved data, 2) missing at random (MAR), where
the reason for data being missing depends on observed data only or 3) missing not at random
(MNAR), where the reason for data being missing depends on unobserved data, conditional of
observed data®”. For example, in our study of alcohol intake, data are MAR if well-educated men
are more likely to report their alcohol intake, but MNAR if men with higher alcohol intake are more

likely to report their alcohol consumption than other men of the same educational level.

Multiple imputation is a statistical method that handles missing data, by using the observed data to
estimate a set of plausible values for those missing. This method generates multiple complete
datasets, each dataset is analyzed individually, and the estimates are combined into an overall

(53)

estimate™”. Usually, multiple imputation is used under the assumption of data being MAR. In our

study, we used multiple imputation to impute exposure, covariate, and outcome data to estimate

fecundability and an appropriate variance using completed data ©*.

Additional strengths and limitations

We can never know the true value of fecundability and a casual relationship between male alcohol
intake and couples’ time-to-pregnancy cannot be proven. However, we can get closer to estimating
a casual association by considering whether our results can be explained by systematic or random

€Iror.

Systematic error

Systematic error, also called bias, is introduced by an inaccuracy at any stage leading to results that

(51

are systematically different from the truth™". Typically, a systematic error remains constant and is

not reduced by increasing the sample size. There are three broad categories of systematic error:
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selection bias, information bias, and confounding. In the following, these terms are described in

relation to the present study.

Selection bias

Selection bias occurs when the association between exposure and outcome differs for study
participants and non-participants”®”. This type of bias can be introduced by selection criteria or
when factors related to both exposure and outcome determine study participation and/or loss to

follow-up®?.

Our study was restricted to pregnancy planners, self-selected via the study websites. The exclusion
of unplanned pregnancies, which tend to occur among the most fertile couples, could potentially
have left an overrepresented proportion of subfertile couples in our study®’. Furthermore, our study
cohort may have included more health-conscious couples, who may have a lower alcohol intake
compared to the general population. However, the overrepresentation of subfertile couples and
couples where men have a lower alcohol intake will not cause selection bias in itself. Selection bias
occurs if male alcohol intake has a different impact on couples’ fecundability in the general
population compared to couples in our study. For example, if male alcohol intake had a greater
impact on pregnancy planners (less fertile couples), this would cause and overestimation of the

association between male alcohol intake and couples fecundability.

In the attempt to minimize selection bias, we restricted the analysis to couples who had tried to
conceive for less than 6 cycles at study entry, and hence, considered to have a higher fecundability.
Furthermore, nearly 80% of pregnancies in Denmark are planned®®, so our study cohort of Danish
pregnancy planners may not be a particularly selected group compared to the general Danish
population. However, in countries like the United States, up to 50% of pregnancies are

d(57)

unintended””’, which may indicate planned pregnancies as a marker of lower fecundability.

Our recruitment method, involving enrollment of participants through the Internet, may raise
concern for selection bias if Internet-users diverged from non-users in the association between male
alcohol intake and couples’ TTP. A previous validation study of “Snart-Gravid” (a study before
SnartForaeldre, where only females enrolled) examined the associations between maternal
characteristics and pregnancy outcomes, e.g. smoking and low birth weight, from self-reporting vs.

records from the Danish Medical Birth Registry®®. Well-known exposure-outcome associations
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were similar among study participants and the general population of Danish women giving birth.
This suggests that the recruitment of participant through the Internet - and the inclusion criteria in
general — did not introduce significant selection bias. Since the “Snart-Gravid” study is so similar to
SnartForaeldre, this validation study indicates that selection bias may not have influenced our

results among Danish pregnancy planners.

Finally, selection bias could occur if those couples with partial follow-up (13.7%) diverged in the
association between male alcohol intake and fecundability compared to couples with complete
follow-up. We compared baseline characteristics of couples with partial and complete follow-up
and found no major differences between the two groups. Thus, selection bias due to loss to follow

up is unlikely a major problem in this study.

Information bias

Another systematic error is information bias, where the exposure, covariate or outcome information
of study participants is erroneous — it is misclassified®”. If misclassification of a variable (e.g.
exposure) differs in relation to other study variables (e.g. outcome), it is differential. In contrast, if
misclassification of a variable is unrelated to other study variables, it is non-differential. Non-
differential misclassification of a dichotomous exposure is expected to bias the association towards
the null value, whereas non-dichotomous exposures may be biased either towards or away from the

null value®.

In our study, we collected data on TTP prospectively every other month, so recall bias does not
seem to be a major problem. At study entry, women report the numbers of cycles they have already
tried to conceive, which could have created some misclassification. In addition, we examined male
alcohol intake at baseline only, though this exposure ideally should have been measured in every
cycle. If male alcohol intake changed over time, because couples were having trouble conceiving,
this could bias the result. Men in SnartForaeldre did in fact complete follow-up questionnaires with
updated reports on their alcohol intake. Still, we found no overall detrimental effect on
fecundability and the estimates became more imprecise when using updated alcohol intake:
Adjusted FRs for 1-5, 6-13 and =14 standard servings per week were 1.00 (95% CI: 0.64-1.58),
1.01 (95% CI: 0.55-1.83) and 1.44 (95% CI: 0.65-3.17), respectively.
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In addition, self-reported male alcohol intake may not be reported accurately, and could be
underreported“"*?. We assessed male alcohol intake (and other covariates) before the occurrence of
a pregnancy, which makes differential misclassification unlikely. However, men and women did not
necessarily enroll at the same time. For example, women may enroll a few months before male
enrollment, and thus reports in the male baseline questionnaire could potentially be biased by the
influence of current pregnancy status. In total, 36 (12.4%) men in SnartForaeldre and 113 (10.0%)
men in PRESTO completed the baseline questionnaire at least one month after their female partner,
whereas 11 (3.8%) men in SnartForaeldre and 59 (5.2%) men in PRESTO completed the baseline
questionnaire more than 3 months after their partner. However, if men reported inaccurately or
chanced their lifestyle due to current pregnancy status, this is unlikely to be consistent in one

direction and thereby cause differential misclassification.

Confounding

Confounding is a confusion of effects — that is the exposure-outcome association is mixed with
another variable, resulting in bias. The confounding variable must be associated with the exposure
and the outcome of interest, while not being a part of the casual chain from exposure to outcome®".
Confounding can be minimized by methods within study design (e.g. randomization, matching,

restriction) and statistical analysis (e.g. stratification, standardizing, adjustment).

In our study, we used a multivariable adjustment in which the effect of several variables is
considered simultaneously. In this way the effect of one variable — male alcohol intake — can be
determined. We considered a wide range of potential confounders as illustrated in the direct acyclic

graph (Supplemental figure 2).

For example, male age may confound the association between male alcohol intake and couples’
fecundability, but when conditioning on male age, it cannot drive the exposure-outcome
association. However, when adjusting for potential confounders it is important to keep in mind that
residual confounding (within-stratum confounding) may still persist. In our study, it is possible that
a rough categorization of the variables in the questionnaire may have caused some residual
confounding. Also, some variables may not be taken into account, either because they were not

measured (e.g. male diet) or because the importance was unknown.
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Supplemental figure 2 An example of a direct acyclic graph of the association between male alcohol intake and
couples’ TTP. Blue nodes are ancestors of couples’ TTP, green node is ancestor of male alcohol intake and red nodes

are ancestors of male alcohol intake and couples’ TTP. Green arrows are casual paths and red arrows are biased paths.

Random error

If a sample is selected without bias, it may still misrepresent the underlying population due to

chance®"

. This variability in data, called random error, can never be eliminated, but by increasing
the sample size it can be reduced. In order to describe the extent of random error, we used 95%
confidence intervals to estimate the precision of the effect measurements. In our study, we included
a fairly large study population (1,416 couples). However, some subgroups were smaller, which may

have resulted in greater random error, illustrated by the wider Cls.

External validity

External validity (also called generalizability) is the degree to which the study results can hold true
in other settings, e.g. to other populations, geographical places and time periods. The baseline

characteristics of our cohort — including male alcohol intake — may not be completely generalizable
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to the general Danish or American population of pregnancy planners. However, whether the
characteristics of a study population is representative for the general population, is not as important
as the representativeness of the underlying biological effect®>® . In other words, is it more
important to evaluate whether the association between male alcohol intake and couples’
fecundability is generalizable to the general population. It is unlikely that the biologic association
would differ for study participants and non-participants and furthermore we assume a high internal
validity in our study. Therefore, it is very likely that the biologic association we measured is
generalizable to the general population of Danish and American pregnancy planners. Also, our
results may well apply to other societies comparable to Denmark and North America, where the

proportion of pregnancy planners is high.

Perspectives

The overall number of assisted reproductive technology cycles has increased year by year®.
Furthermore, impaired fertility has physiological, psychological and economic costs for those
couples affected. Thus, knowledge about factors that impair fertility is of major public health

interest and substantial in the counseling of couples who are planning a pregnancy.

Our study adds the evidence that moderate male alcohol intake does not seem to prolong time to
pregnancy for couples who are attempting to conceive. Though the biological mechanisms are still
somewhat unclear, several studies have found alcohol to affect the male reproductive system —
either by direct impact on spermatogenesis or indirectly through the regulation of the HPG-axis.
However, even if moderate alcohol intake would cause a decrease in sperm quality, it does not
necessarily cause a detectable effect on couples’ fecundability. Nevertheless, a substantial decrease
in sperm concentration, for example, would be recognized as a cause of prolonged time to
pregnancy. It is possible that our methods were not sensitive enough to detect more discrete

reductions in fecundability™®’.

The exact biological affects of alcohol on couples fecundability remains unclear, thus it is too early
to make recommendations for male pregnancy planners. Further insight into the impact of heavy

alcohol drinking and binge drinking on couples fecundability is needed.
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Reports/PhD theses from Department of Clinical Epidemiology

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

Ane Marie Thulstrup: Mortality, infections and operative risk in patients with liver cirrhosis in
Denmark. Clinical epidemiological studies. PhD thesis. 2000.

Nana Thrane: Prescription of systemic antibiotics for Danish children. PhD thesis. 2000.

Charlotte Sgndergaard. Follow-up studies of prenatal, perinatal and postnatal risk factors in
infantile colic. PhD thesis. 2001 .

Charlotte Olesen: Use of the North Jutland Prescription Database in epidemiological studies
of drug use and drug safety during pregnancy. PhD thesis. 2001.

Yuan Wei: The impact of fetal growth on the subsequent risk of infectious disease and asthma
in childhood. PhD thesis. 2001.

Gitte Pedersen. Bacteremia: treatment and prognosis. PhD thesis. 2001.

Henrik Gregersen: The prognosis of Danish patients with monoclonal gammopathy of
undertermined significance: register-based studies. PhD thesis. 2002.

Bente Ngrgard: Colitis ulcerosa, coeliaki og graviditet; en oversigt med speciel reference til
forlgb og sikkerhed af medicinsk behandling. PhD thesis. 2002.

S¢ren Paaske Johnsen: Risk factors for stroke with special reference to diet, Chlamydia
pneumoniae, infection, and use of non-steroidal anti-inflammatory drugs. PhD thesis. 2002.

Elise Snitker Jensen: Seasonal variation of meningococcal disease and factors associated with
its outcome. PhD thesis. 2003.

Andrea Floyd: Drug-associated acute pancreatitis. Clinical epidemiological studies of selected
drugs. PhD thesis. 2004.

Pia Wogelius: Aspects of dental health in children with asthma. Epidemiological studies of
dental anxiety and caries among children in North Jutland County, Denmark. PhD thesis.
2004.

Kort-og langtidsoverlevelse efter indleggelse for udvalgte kraeftsygdomme i Nordjyllands,
Viborg og Arhus amter 1985-2003. 2004.

Reimar W. Thomsen: Diabetes mellitus and community-acquired bacteremia: risk and
prognosis. PhD thesis. 2004.

Kronisk obstruktiv lungesygdom i Nordjyllands, Viborg og Arhus amter 1994-2004.
Forekomst og prognose. Et pilotprojekt. 2005.

Lungebetandelse i Nordjyllands, Viborg og Arhus amter 1994-2004. Forekomst og prognose.
Et pilotprojekt. 2005.

Kort- og langtidsoverlevelse efter indleggelse for nyre-, bugspytkirtel- og leverkraft i
Nordjyllands, Viborg, Ringkgbing og Arhus amter 1985-2004. 2005.

Kort- og langtidsoverlevelse efter indleggelse for udvalgte kraftsygdomme i Nordjyllands,
Viborg, Ringkgbing og Arhus amter 1995-2005. 2005.

Mette Ngrgaard: Haematological malignancies: Risk and prognosis. PhD thesis. 2006.

Alma Becic Pedersen: Studies based on the Danish Hip Arthroplastry Registry. PhD thesis.
2006. Sertryk: Klinisk Epidemiologisk Afdeling - De fgrste 5 ar. 2006.

Blindtarmsbetzndelse i Vejle, Ringkjgbing, Viborg, Nordjyllands og Arhus Amter. 2006.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.
41.

Andre sygdommes betydning for overlevelse efter indleggelse for seks kraftsygdomme i
Nordjyllands, Viborg, Ringkjgbing og Arhus amter 1995-2005. 2006.

Ambulante besgg og indleggelser for udvalgte kroniske sygdomme pa somatiske hospitaler i
Arhus, Ringkjgbing, Viborg, og Nordjyllands amter. 2006.

Ellen M Mikkelsen: Impact of genetic counseling for hereditary breast and ovarian cancer
disposition on psychosocial outcomes and risk perception: A population-based follow-up
study. PhD thesis. 2006.

Forbruget af lzzgemidler mod kroniske sygdomme i Arhus, Viborg og Nordjyllands amter
2004-2005. 2006.

Tilbagelegning af kolostomi og ileostomi i Vejle, Ringkjgbing, Viborg, Nordjyllands og
Arhus Amter. 2006.

Rune Erichsen: Time trend in incidence and prognosis of primary liver cancer and liver cancer
of unknown origin in a Danish region, 1985-2004. Research year report. 2007.

Vivian Langagergaard: Birth outcome in Danish women with breast cancer, cutaneous
malignant melanoma, and Hodgkin’s disease. PhD thesis. 2007.

Cynthia de Luise: The relationship between chronic obstructive pulmonary disease,
comorbidity and mortality following hip fracture. PhD thesis. 2007.

Kirstine Kobberge Sggaard: Risk of venous thromboembolism in patients with liver disease:
A nationwide population-based case-control study. Research year report. 2007.

Kort- og langtidsoverlevelse efter indleggelse for udvalgte kreftsygdomme i Region
Midtjylland og Region Nordjylland 1995-2006. 2007 .

Mette Skytte Tetsche: Prognosis for ovarian cancer in Denmark 1980-2005: Studies of use of
hospital discharge data to monitor and study prognosis and impact of comorbidity and venous
thromboembolism on survival. PhD thesis. 2007.

Estrid Muff Munk: Clinical epidemiological studies in patients with unexplained chest and/or
epigastric pain. PhD thesis. 2007.

Sygehuskontakter og legemiddelforbrug for udvalgte kroniske sygdomme i Region
Nordjylland. 2007.

Vera Ehrenstein: Association of Apgar score and postterm delivery with neurologic
morbidity: Cohort studies using data from Danish population registries. PhD thesis. 2007.

Annette Ostergaard Jensen: Chronic diseases and non-melanoma skin cancer. The impact on
risk and prognosis. PhD thesis. 2008.

Use of medical databases in clinical epidemiology. 2008.

Majken Karoline Jensen: Genetic variation related to high-density lipoprotein metabolism and
risk of coronary heart disease. PhD thesis. 2008.

Blodprop i hjertet - forekomst og prognose. En undersggelse af fgrstegangsindleggelser i
Region Nordjylland og Region Midtjylland. 2008.

Asbestose og kreft i lungehinderne. Danmark 1977-2005. 2008.

Kort- og langtidsoverlevelse efter indleggelse for udvalgte kreftsygdomme i Region
Midtjylland og Region Nordjylland 1996-2007. 2008
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43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Sandra Kruchov Thygesen. Atrial fibrillation in patients with ischemic stroke: A population-
based study. Research year report. 2008.

Akutte indleggelsesforlgb og skadestuebesgg pa hospiter i Region Midtjylland og Region
Nordjylland 2003-2007. Et pilotprojekt. Not published.

Peter Jepsen: Prognosis for Danish patients with liver cirrhosis. PhD thesis. 2009.

Lars Pedersen: Use of Danish health registries to study drug-induced birth defects — A review
with special reference to methodological issues and maternal use of non-steroidal anti-
inflammatory drugs and Loratadine. PhD thesis. 2009.

Steffen Christensen: Prognosis of Danish patients in intensive care. Clinical epidemiological
studies on the impact of preadmission cardiovascular drug use on mortality. PhD thesis. 2009.

Morten Schmidt: Use of selective cyclooxygenase-2 inhibitors and nonselective nonsteroidal
antiinflammatory drugs and risk of cardiovascular events and death after intracoronary
stenting. Research year report. 2009.

Jette Bromman Kornum: Obesity, diabetes and hospitalization with pneumonia. PhD thesis.
2009.

Theis Thilemann: Medication use and risk of revision after primary total hip arthroplasty. PhD
thesis. 2009.

Operativ fjernelse af galdebleren. Region Midtjylland & Region Nordjylland. 1998-2008.
2009.

Mette Sggaard: Diagnosis and prognosis of patients with community-acquired bacteremia.
PhD thesis. 2009.

Marianne Tang Severinsen. Risk factors for venous thromboembolism: Smoking,
anthropometry and genetic susceptibility. PhD thesis. 2010.

Henriette Thisted: Antidiabetic Treatments and ischemic cardiovascular disease in Denmark:
Risk and outcome. PhD thesis. 2010.

Kort- og langtidsoverlevelse efter indleggelse for udvalgte kraeftsygdomme. Region
Midtjylland og Region Nordjylland 1997-2008. 2010.

Prognosen efter akut indlzeggelse pa Medicinsk Visitationsafsnit pa Ngrrebrogade, Arhus
Sygehus. 2010.

Kaare Haurvig Palnum: Implementation of clinical guidelines regarding acute treatment and
secondary medical prophylaxis among patients with acute stroke in Denmark. PhD thesis.
2010.

Thomas Patrick Ahern: Estimating the impact of molecular profiles and prescription drugs on
breast cancer outcomes. PhD thesis. 2010.

Annette Ingeman: Medical complications in patients with stroke: Data validity, processes of
care, and clinical outcome. PhD thesis. 2010.

Knoglemetastaser og skeletrelaterede handelser blandt patienter med prostatakraeft i
Danmark. Forekomst og prognose 1999-2007. 2010.

Morten Olsen: Prognosis for Danish patients with congenital heart defects - Mortality,
psychiatric morbidity, and educational achievement. PhD thesis. 2010.



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
72.

73.

74.

75.

76.

77.

78.

Knoglemetastaser og skeletrelaterede handelser blandt kvinder med brystkraeft i Danmark.
Forekomst og prognose 1999-2007. 2010.

Kort- og langtidsoverlevelse efter hospitalsbehandlet kreft. Region Midtjylland og Region
Nordjylland 1998-2009. 2010.

Anna Lei Lamberg: The use of new and existing data sources in non-melanoma skin cancer
research. PhD thesis. 20171.

Sigrin Alba Jéhannesdéttir: Mortality in cancer patients following a history of squamous cell
skin cancer — A nationwide population-based cohort study. Research year report. 2011.

Martin Majlund Mikkelsen: Risk prediction and prognosis following cardiac surgery: the
EuroSCORE and new potential prognostic factors. PhD thesis. 2011.

Gitte Vrelits Sgrensen: Use of glucocorticoids and risk of breast cancer: a Danish population-
based case-control study. Research year report. 2011.

Anne-Mette Bay Bjgrn: Use of corticosteroids in pregnancy. With special focus on the
relation to congenital malformations in offspring and miscarriage. PhD thesis. 2012.

Marie Louise Overgaard Svendsen: Early stroke care: studies on structure, process, and
outcome. PhD thesis. 2012.

Christian Fynbo Christiansen: Diabetes, preadmission morbidity, and intensive care:
population-based Danish studies of prognosis. PhD thesis. 2012.

Jennie Maria Christin Strid: Hospitalization rate and 30-day mortality of patients with status
asthmaticus in Denmark — A 16-year nationwide population-based cohort study. Research
year report. 2012.

Alkoholisk leversygdom i Region Midtjylland og Region Nordjylland. 2007-2011. 2012.

Lars Jakobsen: Treatment and prognosis after the implementation of primary percutaneous
coronary intervention as the standard treatment for ST-elevation myocardial infarction. PhD
thesis. 2012.

Anna Maria Platon: The impact of chronic obstructive pulmonary disease on intensive care
unit admission and 30-day mortality in patients undergoing colorectal cancer surgery: a
Danish population-based cohort study. Research year report. 2012.

Rune Erichsen: Prognosis after Colorectal Cancer - A review of the specific impact of
comorbidity, interval cancer, and colonic stent treatment. PhD thesis. 2013.

Anna Byrjalsen: Use of Corticosteroids during Pregnancy and in the Postnatal Period and Risk
of Asthma in Offspring - A Nationwide Danish Cohort Study. Research year report. 2013.

Kristina Laugesen: In utero exposure to antidepressant drugs and risk of attention deficit
hyperactivity disorder (ADHD). Research year report. 2013.

Malene K@rslund Hansen: Post-operative acute kidney injury and five-year risk of death,
myocardial infarction, and stroke among elective cardiac surgical patients: A cohort study.
Research year report. 2013.

Astrid Blicher Schelde: Impact of comorbidity on the prediction of first-time myocardial
infarction, stroke, or death from single-photon emission computed tomography myocardial
perfusion imaging: A Danish cohort study. Research year report. 2013.



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Risiko for kraft blandt patienter med kronisk obstruktiv lungesygdom (KOL) i Danmark.
(Online publication only). 20173.

Kirurgisk fjernelse af milten og risikoen for efterfglgende infektioner, blodpropper og dgd.
Danmark 1996-2005. (Online publication only). 2013.

Jens Georg Hansen: Akut rhinosinuitis (ARS) — diagnostik og behandling af voksne i almen
praksis. 2013.

Henrik Gammelager: Prognosis after acute kidney injury among intensive care patients. PhD
thesis. 2014.

Dennis Fristrup Simonsen: Patient-Related Risk Factors for Postoperative Pneumonia
following Lung Cancer Surgery and Impact of Pneumonia on Survival. Research year report.
2014.

Anne Ording: Breast cancer and comorbidity: Risk and prognosis. PhD thesis. 2074.

Kristoffer Koch: Socioeconomic Status and Bacteremia: Risk, Prognosis, and Treatment. PhD
thesis. 2014.

Anne Fia Grann: Melanoma: the impact of comorbidities and postdiagnostic treatments on
prognosis. PhD thesis. 2074.

Michael Dalager-Pedersen: Prognosis of adults admitted to medical departments with
community-acquired bacteremia. PhD thesis. 2074.

Henrik Solli: Venous thromboembolism: risk factors and risk of subsequent arterial
thromboembolic events. Research year report. 2014.

Eva Bjerre Ostenfeld: Glucocorticoid use and colorectal cancer: risk and postoperative
outcomes. PhD thesis. 2014.

Tobias Pilgaard Ottosen: Trends in intracerebral haemorrhage epidemiology in Denmark
between 2004 and 2012: Incidence, risk-profile and case-fatality. Research year report. 2014.

Lene Rahr-Wagner: Validation and outcome studies from the Danish Knee Ligament
Reconstruction Registry. A study in operatively treated anterior cruciate ligament injuries.
PhD thesis. 2014.

Marie Dam Lauridsen: Impact of dialysis-requiring acute kidney injury on 5-year mortality
after myocardial infarction-related cardiogenic shock - A population-based nationwide cohort
study. Research year report. 2074.

Ane Birgitte Telén Andersen: Parental gastrointestinal diseases and risk of asthma in the
offspring. A review of the specific impact of acid-suppressive drugs, inflammatory bowel
disease, and celiac disease. PhD thesis. 2074.

Mikkel S. Andersen: Danish Criteria-based Emergency Medical Dispatch — Ensuring 112
callers the right help in due time? PhD thesis. 2014.

Jonathan Montomoli: Short-term prognosis after colorectal surgery: The impact of liver
disease and serum albumin. PhD thesis. 2074.

Morten Schmidt: Cardiovascular risks associated with non-aspirin non-steroidal anti-
inflammatory drug use: Pharmacoepidemiological studies. PhD thesis. 2014.

Betina Vest Hansen: Acute admission to internal medicine departments in Denmark - studies
on admission rate, diagnosis, and prognosis. PhD thesis. 2015



98. Jacob Gamst: Atrial Fibrillation: Risk and Prognosis in Critical Illness. PhD thesis. 2015.

99. Sgren Viborg: Lower gastrointestinal bleeding and risk of gastrointestinal cancer. Research
year report. 2015.

100. Heidi Theresa @rum Cueto: Folic acid supplement use in Danish pregnancy planners: The
impact on the menstrual cycle and fecundability. PhD thesis. 2015.

101. Niwar Faisal Mohamad: Improving logistics for acute ischaemic stroke treatment: Reducing
system delay before revascularisation therapy by reorganisation of the prehospital visitation
and centralization of stroke care. Research year report. 2015.

102. Malene Schou Nielsson: Elderly patients, bacteremia, and intensive care: Risk and prognosis.
PhD thesis. 2015.

103. Jens Tilma: Treatment Injuries in Danish Public Hospitals 2006-2012. Research year report.
2015.

104. Thomas Lyngaa: Intensive care at the end-of-life in patients dying of cancer and non-cancer
chronic diseases: A nationwide study. Research year report. 2015.

105. Lone Winther Lietzen: Markers of immune competence and the clinical course of breast
cancer. PhD thesis. 2015.

106. Anne Hgy Seemann Vestergaard: Geographical Variation in Use of Intensive Care in
Denmark: A Nationwide Study. Research year report. 2015.

107. Cathrine Wildenschild Nielsen: Fecundability among Danish pregnancy planners.
Studies on birth weight, gestational age and history of miscarriage. PhD thesis. 2015.

108. Kathrine Dyhr Lycke: Preadmission use of antidepressants and quality of care,
intensive care admission and mortality of colorectal cancer surgery — a nationwide
population-based cohort study. Research year report. 2015.

109. Louise Bill: Hyponatremia in acute internal medicine patients: prevalence and
prognosis. PhD thesis. 2015.

110. Kirstine Kobberge Sggaard: Risk and prognosis of venous thromboembolism in
patients with liver disease. PhD thesis. 2015.

111. Rikke Ngrgaard Pedersen: Reoperation due to surgical bleeding in breast cancer
patients and breast cancer recurrence: A Danish population-based cohort study.
Research year report. 2015.

112. Thomas Deleuran: Cirrhosis of the liver and diseases of the large joints. PhD Thesis.
2016.

113. Anne Mette Falstie-Jensen: Hospital accreditation — what’s in it for the patients? PhD
thesis. 2016.

114. Sandra Kruchov Thygesen: Respiratory distress syndrome in moderately late and late
preterm infants and selected long-term neurodevelopmental outcomes. PhD thesis.
2016.

115. Alma Beci¢ Pedersen: Total hip replacement surgery - occurrence and prognosis.
Doctoral dissertation. 2016.

116. Anil Mor: Type 2 Diabetes and Risk of Infections. PhD thesis. 2076.
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118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

Aske Hess Rosenquist: Behavioral Development Following Early Life
Organochlorine Exposure. Research year report. 2016.

Simon Ramsdal Sgrensen: Anti-platelet and Anti-coagulant Prescriptions and Breast
Cancer Recurrence: a Danish Nationwide Prospective Cohort Study. Research year
report. 2016.

Regional Differences in Treatment of Patients with Inflammatory Bowel Disease in
Denmark

Clara Reece Medici: Impact of preadmission anti-inflammatory drug use on risk of
depression and anxiety after intensive care requiring mechanical ventilation.
Research year report. 2016.

Johan Frederik Hakonsen Arendt. Clinical implications and biochemical
understanding of high plasma vitamin B12 levels. PhD thesis. 2016.

Manual for using the LABKA database for research projects. 2016.

Sgren Christiansen: Timing of renal replacement therapy and long-term risk of
chronic kidney disease and death in intensive care patients with acute kidney injury.
Research year report. 2017.

Ellen Hollands Steffensen: Preadmission antidepressant use and bladder cancer: a
population-based cohort study of stage at diagnosis, time to surgery, and surgical
outcomes. Research year report. 2017.

Sara Sgndergaard Schwartz: Incidence and mortality of pulmonary hypertension in
adults with congenital heart disease. Research year report. 2017.

Jesper Smit: Community-acquired Staphylococcus aureus bacteremia: Studies of risk
and prognosis with special attention to diabetes mellitus and chronic heart failure.
PhD thesis. 2017.

Carina Ngrskov Bagge: Risk of Dementia in Adults with Congenital Heart Disease:
A Nationwide Population-Based Cohort Study. Research year report. 2017.

Pia Kjer Kristensen: Hip fracture in Denmark: Quality of in-hospital care and
clinical outcomes. PhD thesis. 2017.

Anne Nakano Jensen: Incident heart failure in Denmark: Studies on a nationwide
quality improvement initiative. PhD thesis. 2017.

Kasper Adelborg: Neurological and psychiatric comorbidity in patients with heart
failure — Risk and prognosis. PhD thesis. 2017.

Jens Sundbgll: Depression, stroke, and dementia in patients with myocardial
infarction — Studies of risk and prognosis. PhD thesis. 2017.

Sigrin Alba J6hannesdéttir Schmidt: Herpes zoster: Occurrence and risk factors.
PhD thesis. 2017.



