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Abstract

Background: Female infertility is a growing problem. Numerous risk factors are
incriminated. Also infertility has many effects on the individual. Its effect on the Health
related quality of life (HRQOL) among Egyptian females has not been sufficiently
studied.

Aim: This study aimed to study epidemiology and identify the main risk factors
associated with infertility among Egyptian females and assess the health related quality of
life among these patients including physical, psychological and social domains

Subjects and Methods: A Case control study was conducted on females attending
outpatient clinic at two tertiary hospitals in Cairo. An interview questionnaire was
designed and administered. 468 cases (infertile) and 450 (fertile) controls were
interviewed. Data was analyzed using SPSS program version18.

Results: Significant risk factors for infertility included age at marriage more than 30,
BMI more than 30, alcohol intake, exposure to X-ray, radiotherapy, lead, domestic
pesticides, chemicals, history of congenital malformation, family history of hereditary
disease, abnormal pattern of menstruation. 12.4% of the cases had poor or very poor
HRQOL in comparison to 3.1% of the controls. Cases showed lower scores than controls
in all three domains of QOL.

Conclusions: There are numerous risk factors affecting infertility in the Egyptian society,
many of which are preventable. Infertility and its related health conditions have a
negative effect on all domains of HRQOL. Recommendations: Care should be taken to
avoid the risk factors. Infertile females should be offered suitable supportive measures as
counseling and patient centered care throughout their course of treatment.
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Introduction

Infertility is defined as the inability to
conceive or to bring pregnancy to term
after one year of continuous marital life,
W' The origin of infertility is due to male
or female factors; the causes are
multiple. Female factors account for
40% of infertility. Male factors account
for 40% of infertility. Male and female
factors combined cause 10% of fertility.
The etiology is unknown in 10 % of
cases @ Although estimates of the

prevalence of infertility are not very
accurate and vary from region to region,
approximately  8-10% of couples
experience some form of infertility
problem - While the prevalence of
primary infertility is 2.5%, being higher
among women under 30 years than older
ages, the incidence of secondary
infertility  (7.9%)  increases  with
advanced age” These figures, however,
may rise in the near future as increasing
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numbers of women decide to delay
having children till an age when natural
female fertility is in decline®.

The number of couples treated
for infertility has risen significantly in
recent decades. This is often attributed to
increased diagnosis and by the
availability of assisted reproductive
technologies, but there are indications
that the actual incidence rate of
infertility is rising too®. There are many
risk factors which affect female fertility.
They include: increased age, tobacco
smoking, alcohol use, being
underweight, excessive exercise and
caffeine intake A growing body of
scientific evidence is encouraging
infertility patients and practitioners to
pay more attention to the impacts of
environmental chemicals on
reproductive health ©.  Environmental
risk factors are numerous and include
heavy metals, chemical agent, radiation,
and so on, & % Many of these are
preventable risk factors.

The desire to have children should be
considered as a normal need that should
be met © Patients who pursue treatment
for infertility often find themselves
involved in a stressful and emotionally
draining quest for a child. Many studies
demonstrate  that infertile patients
commonly experience feelings of
depression, isolation, anxiety, grief and
inadequacy® In Egypt this is further
aggravated by social pressure from
spouse or other relatives is another factor
which could worsen the quality of life
for infertile couples™.

This study aims to identify the main risk
factors associated with infertility among
Egyptian females and to measure the
healthcare related quality of life among
this group, in an attempt to identify
problems facing this group of patients in

order to aid in providing more suitable
care for them in the future.

Methodology

Methods and study population: A Case -
Control study was carried out. Four
hundred and eighty infertile females
from two tertiary care hospitals were
interviewed. 468 were included in the
study. Infertility was defined as failure
of conception for a period of at least one
year of continuous marital life. Four
hundred and sixty fertile females from
the same two tertiary care hospitals were
interviewed from antenatal care &
family planning clinics. 450 females
were included in the study. Exclusion
criteria for controls included having
previously received treatment for
infertility. Cases and controls were
matched for social class.

Sampling method: Convenience sample
method was used. Data was collected on
the three days which the infertility clinic
worked weekly for 12 month. Any
suitable subject for cases or controls was
included in study. Fertile females
undergoing  previous therapy for
infertility were not included in the study.
Study tools: After reviewing relevant
references, an interview questionnaire
from several questionnaires including
short form 36 (SF 36), World health
organization quality of life scale
(WHOQOL) scale and scales from other
related studies @ 3 14 15 18 \yaq
developed. It contained personal data as
age, age at marriage, occupation, special
habits, and residence, risk factors_related
to infertility as caffeine intake, smoking,
medical history, gynecological and
obstetric history, hereditary diseases and
congenital malformations, exposure to
environmental factors such as
occupational exposure, exposure to lead
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and pesticides, past history for disease
and any medication received.

Health related quality of life: Data about
the three main domains for quality of
life: physical, psychological and social
domains, was collected. Each domain
consisted of 20 parameters. Physical

domain included complaining of
abdominal pain, backache,
dysmenorrhea, amenorrhea, etc...

Psychological domain included both
satisfaction and depression factors.
Social domain included interference with
job duties, relations with friends and
relatives, and financial troubles.

Ethical considerations: Approval for
carrying out the research was obtained
from hospital administration. Patients
were informed about the nature of the
research and an informed consent was
taken during the interview. Privacy for
all information related to the patients has
been confirmed.

Data management and analysis

All the collected data was coded and
introduced into an IBM compatible
personal computer using the SPSS-
version 18 Data entry for windows.

The score of each domain of HRQol
was calculated by summation of the
scores of each parameter in the domain
and dividing the result by 20; a mean of
the individual parameter scores in the
corresponding domain. This gave a score
ranging from 1 to 5, where 1 was the
least score (meaning worst quality of
life) and 5 was the maximum score
(meaning best quality of life). Thus each
subject had three scores; one for the
physical, psychological and social
domains.

Suitable statistical tests were chosen
according the nature of the data

including chi square, independent t test,
Cronbach test of reliability.

Results

Part I: Risk factors for infertility

Sixty two percent of the infertile females
and 34% of the fertile females were aged
less than 30. 11% of the infertile group
married at age more than 30 in
comparison to 2.4% of the fertile group.
About 50% of the infertile group were
married for less than 5 years whereas
about 50% of the fertile group were
married for 5 to less than 15 years.
There was no significant difference
between both groups as regards place of
residence, education and employment
(table 1).

The infertile group showed a higher
BMI. Alcohol drinking was a significant
risk factor for infertility. There was no
significant difference between the two
groups concerning other lifestyle risk
factors in the study like smoking or
caffeine intake (table 2). Environmental
risk factors showing a statistically
significant difference included exposure
to x-ray, radiotherapy, lead, domestic
pesticides, and chemicals (table 3). Table
four shows medical characteristics
among the studied females. Infertile
females showed a significantly higher
percent having history of congenital
malformations, family  history  for
hereditary disease, and abnormal pattern
of menstruation (table 4).

Part Il: Health Related Quality of life
The alpha cronbach’s test for validity
was done on the part of the questionnaire
concerning HRQOL. It had a high value
of 91.5. This indicates that the scale is
coherent and reliable (table 5).
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The distribution of the different levels of
HRQOL among the study group 12.4%
of the cases had either poor or very poor
HRQOL in comparison to 3.1% of the
controls. Still 7.7% of cases considered
themselves to have excellent HRQOL in
comparison to 2.0% of controls. Ficsher
exact test was significant, (figure one).
The independent sample t- test that was
done to compare between QOL domains
between cases and controls, (table 6).
Cases showed lower scores than controls
in all three domains of QOL, especially
the psychological domain (figure 2).

Discussion

Risk factors for infertility are numerous.
They could be divided into
sociodemographic risk factors, lifestyle
risk factors, environmental risk factors
and medical risk factors. Of the life
style risk factors showing a significant
difference between the two study groups
were: age, age at marriage, BMI 30 or
more and alcohol intake.

Sociodemographic and lifestyle risk
factors

Age at marriage was more in consistence
with previous studies than age of the
female at the time of the study. The age
of infertile females in this study was less
than the fertile females, whereas age at
marriage was higher in infertile females
than in the fertile females. Most of the
infertile females (62%) were less than 30
years old in comparison to 34% of the
fertile females at the time of the study.
Examining age at marriage therefore is
more relevant, 11% of infertile females
got married at age 30 or more in
comparison to only 2.4% of the fertile
females.

It is known that female fertility
decreases with age. In theWHO report
byRutstein and Shah ®” it was shown

that the percent of secondary infertility
increased by age in Egypt. A review on
historical data done by Eijekmans et al
[18] has shown that natural fertility
decreases by age. The authors studied
six natural fertility populations. They
showed that at the age of 20 only less
than 3% were infertile (had last baby at
this age reflecting infertility following).
This number increased slowly till the age
of 41 where 50% of females were
infertile (had last baby) and it
approached 100% by the age 50. Thus
delaying age of marriage is an important
risk factor for infertility, which is
increasing in most communities.

Obesity is a risk factor for infertility as
shown by many authors %22 2122 7ain
and Norman, @ reported obesity
contributes to anovulation and menstrual
irregularities, reduced conception rate
and a reduced response to fertility
treatment. It also increases miscarriage
and contributes to maternal and perinatal
complication. Homan et al ®® and Zain
and Norman® also reported that female
fertility may be enhanced by losing
weight. In this study obesity (BMI > 30)
was found to be a significant risk factor
also. The importance of this fact is that
obesity is increasing worldwide and in
Egypt too. Also physicians asking
females with infertility to lose weight
before treatment; which is usually time
consuming, expose them to another
factor for decreased fertility, which is
increasing age. Females may choose to
accept the risks of obesity and continue
treatment.  Taking into consideration
more than 74% of Egyptian females
aged above 15 are overweight or obese
©® this could become a problem which
could engulf many of the limited
resources; if a percentage of these
females needed infertility treatment.
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Alcohol has numerous effects on
fertility in females, but the question
which has not been settled is what
amount of alcohol is required to affect
female fertility, ** 2 22%) Romero et
al @ found alcohol intake to be
insignificant as a risk factor for
infertility. Five cases reported alcohol
drinking in this study and they were all
infertile. . The infertile cases could have
been more honest than the fertile ones,
as they face a problem. But still the fact
that alcohol is forbidden in Islam may
have caused this low reporting rate.
Furthermore alcohol intake could be
stigmatizing and so people on alcohol
are reluctant in admitting their situation.

The  sociodemographic  and
lifestyle risk factors that did not show
statistical difference included residence
either urban or rural, educational level,
being employed, taking caffeine,
smoking either passive or active,
waterpipe smoking, taking drugs and
practicing an adequate amount of
exercise. On the other hand several
studies have confirmed a positive
relationship  between smoking and
infertility (202 22):

Environmental Risk Factors

Exposure to environmental risk factors
was expected to be generally low. These
risk factors have been studied at
occupational levels and have been found
to have a role in infertility ®). The
question is do they have a similar role at
lower levels of exposure. Namely the
risk factors meant are exposure to
pesticides, lead, and chemicals. Our
homes are now full of objects containing
lead like paints, batteries, electronics,
ceramics, printing, and PVC
(polyvinylchloride) plastic ¢”. Also our
homes are full of objects containing
chemicals as toluene (in inks, cosmetics,

glues), formaldehyde (in plywood, dyes,
cosmetics, and rubber) and glycol ethers
(in electronics, inks, dyes, varnish, paint,
cosmetics)@” These are some examples,
there are many others.  Insecticides are
used regularly in  many homes.
Biological monitoring would give more
accurate data about these risk factors and
existing dose response relationships
would be made clear. Significant
environmental risk factors between the
two groups were exposure to x-ray,
radiotherapy, lead, domestic pesticides
and chemicals. Insignificant risk factors
included exposure to chemotherapy and
radioactive materials,

Repeated exposure to radiation, ranging
from simple x-rays to radiotherapy, has
been shown to contribute to a wide array
of ovarian problems @ The effect of
ionizing radiation depends on the
interaction between four factors: dose
rate, time period of exposure and total
dose of exposure and the organ exposed,
@9 Both exposure to x-ray and exposure
to radiotherapy were significant risk
factors for infertility in our study. X-ray
use is wide spread and precautions
should be taken for patients anticipating
childbirth in the future. The risk factor
was positive in this study. It is known
that radiotherapy and chemotherapy
affect fertility. It is now the trend in
most cancer therapies to save fertility.
Enhancements in cancer treatment have
now allowed more children with cancer
to survive to adulthood and so face
problems with infertility. Romero et al
@5 found no significance for either in
their study. His case control study
probably did not recruit enough patients
to thoroughly study these rare risk
factors. In our study radiotherapy was
positive and chemotherapy was negative
as a risk factor for infertility. Only one
case had been exposed to chemotherapy
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which is not enough of course for
comparison.

Sources of lead around us are
numerous; ?’) and even our urban air
contains lead of increasing levels
Exposure to lead is reported to be related
to infertility®® 3% and cause miscarriage

In our study 27 cases reported

exposure to lead versus 9 controls. This
difference was significant, but the
controls could have ignored their
exposure to lead as it may seem
unimportant to them. Documenting
increased levels of lead by blood test
would give more reliable results. Herz —
Piccioto [31] found a dose response
relation between blood level of lead and
risk for spontaneous abortion even at
levels much lower than in some
occupational exposures.
Pesticides are known to have numerous
health effects. They are directly related
to increase in levels of cancers,
endocrine disruption, cognitive
dysfunctions, infertility and sterility,
kidney failure, respiratory disorders and
skin irritation. Moreover, occupational
exposure to pesticides has been better
known for its adverse effects on fertility
than domestic use. Other authors found
residential exposure to have a role in
spontaneous abortion especially if
exposure happened early in pregnancy,
28 Domestic use of pesticides was
positive as a risk factor in this study.
Some of the cases even used insecticides
daily. Romero et al ®® in Mexico found
exposure to insecticides to be
insignificant in a study similar to this
study. Measuring levels of active
substances in blood would be more
accurate.

Romero and his colleagues ® found no
effect for exposure to glues and solvents
in  non occupational settings on
infertility. Occupational exposure to

solvents like formaldehyde in wood
industries was found to be related to
infertility and spontaneous abortion®*
3% Exposure to petrochemicals was also
found to be related to spontaneous
abortion ®¥.  Exposure to dry cleaning
chemicals has also been reported to be
related to infertility®”. Also
occupational exposure in the heath care
sector to anaesthetic gases was found to
be related to spontaneous abortion and
congenital defects ©®®. Antineoplastic
drug exposure in nurses and those
exposed to them in pharmaceutical
industries were found to be related to
spontaneous abortion. Other chemicals
causing environmental pollution appear
to act as endocrine disruptors, disturbing
the endocrinal balance, although data is
still not conclusive ©®.

Exposure to chemicals in the form of dry
cleaning, paints, dyes, labs, cosmetics,
glues, solvents, acetone, benzene was
positive as a risk factor in this study. But
care should be taken in interpreting these
results because of recall bias. Also
studies measuring levels of active
substances in blood would be more
accurate in identifying true relations.

Medical risk  factors (Medical
conditions, medications and family
history)

Many medical conditions and their
treatment, a couple’s degree of
consanguinity, family history of disease
and other medical conditions can affect
fertility®:

Significant medical risk factors included,
history of the having a congenital
malformation,  familial  history  of
hereditary disease, and abnormal pattern
of menstruation.

Insignificant  medical risk  factors
included history of chronic disease,
having hereditary disease, family history
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of congenital disease, history of repeated
abortion in the subject or female
relatives, history of consanguinity and
delayed menarche.

With respect to history of congenital
malformation: all those who had
congenital malformation were cases;
none of the controls reported having
congenital malformation. There was a
significant difference between cases and
controls. Five out of 11 of cases had a
uterine anomaly. Saleh and Shawky,
who conducted a study in Egypt, found
an association between PCOs (polycystic
ovary) and uterine anomalies in infertile
patients. They suggested a genetic rather
than a developmental defect to play a
role in the development of both ©°.
Chan et al found the prevalence of
uterine anomalies to be 8 % in infertile
women. In this study the prevalence of
uterine anomalies as reported by the
patients was only 1%. The difference
could be due to the fact that many of our
patients still needed workup to identify
the cause of infertility. On the other hand
the family history of congenital anomaly
showed no significant difference. It may
be that the cause of the congenital
malformation affected the fertility of the
subject, and this cause was not inherited
in the family.

History of hereditary disease in the study
subjects was not significant but it was
significant in family history. Examples
of hereditary diseases included mental
retardation, thalassemia and diabetes.
These are known for their relation to
infertility ©” Numerous genes are now
being studied for their relation to
galactosemia, endometriosis,
leiomyomas and polycystic ovarian
disease(®".,

There are numerous causes of abnormal
menstruation. These include polycystic
ovarian disease, hyperprolactinemia,

dysfunctional uterine bleeding, ovarian
cysts, fibroids and so on. Any of these
could lead to infertility®®. This risk
factor was found to be positive in 41.9%
of cases versus 13.1% in controls. This is
important as care should be given to
females with history of irregular
menstruation in order to avoid other
modifiable risk factors for infertility.
Abnormal age at onset of menarche is a
risk factor for several diseases later in
life, but the effect on infertility is
unknown ©%. Delayed menarche was
insignificant as a risk factor infertility in
this study. Guldbrandsen et al, found a
relation between delayed menarche and
increased time to pregnancy beyond one
year®. Sadrezadah et al found a relation
between delayed menarche and PCO
disease “?-  Authors also found a
relation between premature ovarian
failure and early age at menarche'®® “9,
The relation between early age at
menarche and infertility was
insignificant in this study.

Spontaneous abortion is
estimated to be between 15 — 20%,“?. In
our study the percentage of history of
repeated abortion was found to be 15.4%
in cases and 14% in controls with no
significant difference between the two
groups.

The degree of consanguinity has
been reported to affect fertility, *© In
this study there was no significant
difference. There were nearly an equal
number of consanguineous marriages in
each study group (21.4% cases versus
23.6% controls). A study in Jordan also
found no effect of consanguinity on
fertility, although the rates of still births
and infant mortality were higher among
consanguineous marriages“?. It may be
that their role is more important in
inheritance of disease more than causing
infertility.
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Health related Quality of life
Reliability of the scale

Alpha Cronbach test for reliability was
done for the section of the questionnaire
on health related quality of life. Its value
was found to be 0.915. This indicates
that this section is coherent and the
questions generally measure the same
item which is health related quality of
life by 91.5%.

Distribution of study group according to
level of HRQOL.

12.4% of the cases seeking infertility
treatment had either poor or very poor
HRQOL in comparison to 3.1% of the
controls. Still 7.7% of cases considered
themselves to have excellent HRQOL in
comparison to 2.0% of controls. Ficsher
exact test was significant. Fardiazar et al
“4) had similar results; around 16% had
poor or very poor HRQOL and 8% had
excellent HRQOL. 40% of cases had
good health and 36.1 % had fair or
intermediate health.

These results thus can imply that not all
infertile women have poorer HRQOL.
There are though some subgroups who
do, and they need to be identified to
provide suitable supportive measures.

Comparison of the different domains of
quality of life

Comparison of the different domains of
quality of life between cases and
controls showed the cases had lower
scores in all three domains. This is in
accordance withDrosdzol A,and
Skrzypulec who also found a
decrease in all QOL domains in their
study conducted in Poland. This result
was also found by Fekkes et al“® in
Netherlands and Valsangkar et al " in
India, and Charandabi et al “® in Iran.
But on the other hand , when the subjects
were asked to give a score to their whole

(45)

QOL, the cases had a mean of
3.24+0.88, and controls had a mean of
3.25+0.55. There was no significant
difference between the two groups.
Ragni et al, [5] also found no difference
between his cases and the general
population in his study. These results
could be interpreted as follows. The
different domains of quality of life
reflect the point of view of scholars and
researchers.  Thus  the  questions
postulated by them to reflect the
HRQOL did show lower scores for cases
than controls. But when we asked the
cases and controls to evaluate their total
HRQOL, there was no big difference
between the two groups. Kalkhoran et al,
[49] found similar results where they
found anxiety and depression to be
higher among infertile women but life
satisfaction did not show much
difference between the two groups. This
could reflect the fact that having children
is not that important to have a good
quality of life as many of the cases may
believe. Or in other words, those who
have children also have other problems
which affect their quality of life making
it not as good as infertile females may
anticipate. The higher standard
deviation in the cases could be due to the
personal variations among subjects in
dealing with infertility. Some persons
have irrational parenthood beliefs where
they believe their whole happiness is
centered on parenthood. Other cases are
quite serene and calm on the subject.
Fardiazar et al, [44], found that irrational
parenthood beliefs were related to worse
scores on HRQOL.

Conclusions and recommendations:
There are numerous risk factors in the
Egyptian society that could affect female
fertility. Many of these are preventable.
Infertility has negative effects on the
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quality of life of affected females in
separate domains but the total quality of
life was not affected although patients
may think so. It is recommended that
the preventable risk factors be avoided.
It is also recommended that more precise
environmental studies measuring
different exposures in relation to
infertility Dbe carried out. It is also
recommended that special supportive
care and counseling be provided for this
sensitive group of patients.

References

1) Fritz, Marc and Leon Speroff,
2011, Clinical Gynecologic
Endocrinology & Infertility, 7th
Edition, Lippincott Williams &
Wilkins.

2) Callister L C, The Pain and the
Promise of Unfilled Dreams:
Infertile Couples, 2005. Available at:
www.sagepub.com.

3) Serour G |, 2008, Bioethics in
Infertility Management in the
Muslim World. Available at: www.
Islamic-world.net

4) Mohsen G, El-Awady M,
Abdelazeem O.  Prevalence of
infertility in rural areas of Kafr
El-Sheikh-Egypt: a community-
based study. Journal of Egyptian
Public Health Association. 2001,
Vol: 76, pp. 469-486.

5) Ragni G., P. Mosconi, M. Pia
Baldini, E. Somiglianal,W Vegetti,
I Caliari and A E Nicolosi. Health-
related quality of life and need for
IVF in 1000 Italian infertile couples,
Human Reproduction. 2005, Vol.20,
No.5, pp. 1286-91.

6) National infertility association,
2005, The Impact of Environmental

Fertility. Available at
www.resolve.org

7) Mayo foundation, 2014, Infertility,
Risk factors,
http://www.mayoclinic.com/health/in
fertility/DS00310.

8) Pressinger, Richard W.and
Sinclair, Wayne, August, 1998.
Environmental causes of infertility.
Available at: www.chem-
tox.com/infertility/

9) Toxic action center, the problem
with pesticides, 2014,
www.toxicaction.org

10) Kerr J., Brown C., Balen A H. The
experiences of couples who have had
infertility treatment in the United
Kingdom: results of a survey
performed in  1997. Human
Reproduction. 1999, Vol. 14, no. 4,
pp. 934-938.

11)Inhorn M C. Infertility and
patriarchy: the cultural politics of
gender and family life in Egypt.
Social Science & Medicine, 1996,
Vol 43, Issue 12, 1841-2.

12) Shortform 36, Rand health survey,
http://www.rand.org/, retrieved in
May 2008.

13) Whoqol 100, the Australian version,
www.who.int/mental_health/media/6
8.pdf, retrieved in May 2008.

14) Cronin L.,G.Guyatt, L.Griffith, E.
Wong, R. Azziz, W.Futterweit, D.
Cookand A. Dunaif, 1998,
Development of a Health-Related
Quality-of-Life Questionnaire
(PCOSQ) for Women  with
Polycystic Ovary Syndrome (PCOS),
Journal of Clinical Endocrinology
and Metabolism, vol. 83, no.36,
pages 1976- 1988.

15)Jones, Georgina MA, Stephen
Kennedy, MD, Angela Barnard,

Factors, Body Weight & Exercise on Josephine ~ Wong, ~ PharmD,
andCrispin  Jenkinson,  DPhil
The Egyptian Journal of Community Medicine Vol. 33 No. 2 April 2015


http://www.sagepub.com/
http://www.mayoclinic.com/health/infertility/DS00310
http://www.mayoclinic.com/health/infertility/DS00310
http://www.rand.org/
http://www.who.int/mental_health/media/68.pdf
http://www.who.int/mental_health/media/68.pdf

Nashwa Ismail Ali Basyoni, et al

Epidemiology and Health Related Quality of Life 40

Development of an Endometriosis
Quality-of-Life  Instrument:  The
Endometriosis Health  Profile-30,
The American college of
obstetricians and  gynecologists,
Obstetrics and gynecology, August
2001, vol. 98, no., 2, pp. 258 -264.

16) John Hopkins medical university,
husband and wife medical history
packet, retrieved in May 2008,
ww.jhu.edu/

17) Rutstein, Shea O. and Igbal H.
Shah., 2004, Infecundity, Infertility,
and Childlessness in Developing
Countries. DHS Comparative
Reports No. 9. Calverton, Maryland,
USA: ORC Macro and the World
Health Organization.

18) Eijkemans MJ, vanPoppel F,
Habbema DF, Smith KR, Leridon
H and te Velde ER, 2014, Too old
to have children? Lessons from
natural fertility populations, Human
Reproduction, June 2014, vol.29,
no.6, pp.1304-12.

19) Sabounchi N S, Hovmand P S,
Osgood N D, Dyck R F, Jungheim
E S. A novel system dynamics model
of female obesity and fertility.
American Journal of Public Health.
2014, Vol. 104, issue 7.

20) Anderson K, Norman RJ and
Middleton P, 2010, Preconception
lifestyle advice for people with
subfertility(review), The Cochrane
library, issue
4,www.thecochranelibrary.

21)Sharma, Rakesh., Kelly R.
Biedenharn, Jennifer M Fedor and
Ashok Agarwal. Lifestyle factors and
reproductive health, take control of
your fertility (review), Reproductive
Biology and Endocrinology. , 2013,
vol. 11, no.1, pp.66

22)Homan GF, Davies M and
Norman R. The impact of lifestyle

factors on reproductive performance
in the general population and those
undergoing infertility treatment: a
review, Hum Reprod Update. 2007
May-Jun;vol.13, no. 3, pp. 209-23.

23)Zain M. M. and R. J.Norman,
Impact of obesity on female fertility
and fertility treatment. Womens
Health (Lond Engl). 2008 Mar;
vol.4, no.2, pp. 183-94

24) WHO, EMRO, Obesity, 2014.
http://www.emro.who.int/.

25) Romero, Ramos R., Gutierrez G.,
Romero, Monroy 1. Abortes,
Sanchez HG Medina, 2008. Risk
factors  associated to female
infertility. Gynecology and
Obstetrics Mexico, Dec. 2008,
vol.76, no.12, pp.717-721.

26) Figa-Talamanca Irene,
Occupational  risk  factors and
reproductive health of women, in
depth review, Occupational
Medicine; 2006, vol.56, pp. 521-531.

27) Schettler, Ted, 2003, Infertility and
Related Reproductive Disorders.
Avaiable at ;
http://www.protectingourhealth.com/
newscience/infertility/2003-
O4peerreviewinfertility.htm

28) Stanford education, What causes
female infertility, 2014,
http://web.stanford.edu/class/siw198
g/websites/reprotech/New/Causefem

.htm
29) EPA, 2007, lonizing radiation
factbook, United States

Environmental Protection Agency,
office of indoor air and radiation,
office of air and radiation.
www.epa.gov/radiation

30) Parades Alpaca RI, F Forastiere
and M Pirani. Low exposure to lead
and reproductive health: a cohort
study of female workers in the
ceramic industry of Emilia Romagna

The Egyptian Journal of Community Medicine

Vol. 33 No. 2 April 2015


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Homan%20GF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Davies%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Norman%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Hum%20Reprod%20Update.');
javascript:AL_get(this,%20'jour',%20'Womens%20Health%20(Lond%20Engl).');
javascript:AL_get(this,%20'jour',%20'Womens%20Health%20(Lond%20Engl).');
http://www.emro.who.int/
http://www.epa.gov/radiation

Nashwa Ismail Ali Basyoni, et al

Epidemiology and Health Related Quality of Life 41

(Northern Italy), Epidemiologia e
Prevensione. 2013, Nov-Dec;
vol.37, no.(6), pp.367-375.

31) Herz-Picciotto, Irva, 2000, The
evidence that lead increases the risk
for spontaneous abortion, American
Journal of Industrial medicine 2000
September 2000, vol.38n0.3, pages
300-309.

32) Taskinen EP, P Kyyronen, J
Liesivouri, and M. Sallamen,
Greenhouse work, pesticides, and
pregnancy outcome, Epidemiology,
1995; vol.6,no.(4), pp.63.

33)Judit Viragh E., Viragh K.
Andros, and J Laczka, 2014,
Prevalence of spontaneous abortion
in workers in wood processing
industry, Occupational and
Environmental Medicine, June 2014,
vol.71, no.(1) pp.95.

34) Xu X, Cho SI, Sammel M, You L,
Cui S, Huang Y, et al, Association
of petrochemical exposure with
spontaneous abortion, Occupatioal
and Environmental Medicine 1998
Jan;vol.55, no.(1),pp.31-36.

35). Saleh HA and FM Moiety
Shawky , Polycystic ovarian
syndrome and congenital uterine
anomalies: the hidden common
player. Arch Gynecol Obstet. 2014
Aug; vol.290, no.(2), pp.355-360.

36) Chan YY, K Jayaprakasan K, J
Zamora J, JG Thornton, N Raine-
Fenning, A Coomarasamy, The
prevalence of congenital uterine
anomalies in unselected and high-
risk populations: a  systematic
review, Hum Reprod Update. 2011
Nov-Dec.,vol.17, no.(6), pp.761-71.

37) Zorilla, Michelle and Alexander N.
Yatensko, The genetics of infertility,
Curr Genet Med Rep, Dec. 2013,
vol.1, no. 4.

38) Garcia, JairoE., Infertility, 2012,
http://www.emedicinehealth.com/i
nfertility/article em.htm

39) Guldbrandsen K, Hakonsen LB,
Ernst A, Toft G, Lyngsg J, Olsen J,
Ramlau-Hansen CH, Age of
menarche and time to pregnancy,
Hum Reprod. 2014 Sep., vol.29,
no.9, pp.2058-2064.

40) Sadrzadeh S1, WA Klip , FJ
Broekmans , R Schats, WN
Willemsen, CW Burger , FE Van
Leeuwen, CB Lambalk; OMEGA
Project group, Birth weight and age
at menarche in patients with
polycystic ovary syndrome or
diminished ovarian reserve, in a
retrospective cohort.Hum Reprod.
2003 Oct, vol.18, no.(10), pp. 2225-
30.

41) Weghofer A, Kim A, Barad DH,
Gleicher N., Age at menarche: a
predictor of diminished ovarian
function?, Fertil Steril. 2013 Oct,
vol. 100, no.,(4), pp.1039-1043.

42) Alijotas- Reig J. and C. Garrido-
Gimenez, Current concepts and new
trends in diagnosis and management
of recurrent miscarriage, Obstet
gynecologic surv, 2013 Jun; vol.68,
no.(6), pp.445-466.

43) Khoury SA and DF Massad ,
Consanguinity, fertility, reproductive
wastage, infant mortality and
congenital malformations in Jordan,
2000 Feb,vol.21, no.(2), pp.150-154.

44) Fardiazar, Zahra, , Louis Amanati,
and  Saber  Azami, Irrational
parenthood cognitions and Health
related Quality of life among infertile
women, International journal of
general medicine, Dove
pressitd,2012. Vol.5, pages 591-596.

45) Drosdzol A, Skrzypulec V. Quality
of life and sexual functioning of
Polish infertile couples. : Eur J

The Egyptian Journal of Community Medicine

Vol. 33 No. 2 April 2015


http://www.ncbi.nlm.nih.gov/pubmed/10940968
http://www.ncbi.nlm.nih.gov/pubmed/10940968
http://www.ncbi.nlm.nih.gov/pubmed/9536160
http://www.ncbi.nlm.nih.gov/pubmed/9536160
http://www.ncbi.nlm.nih.gov/pubmed/9536160
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saleh%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=24615567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shawky%20Moiety%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=24615567
http://www.ncbi.nlm.nih.gov/pubmed/24615567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=21705770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jayaprakasan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21705770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zamora%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21705770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thornton%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=21705770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raine-Fenning%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21705770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raine-Fenning%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21705770
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coomarasamy%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21705770
http://www.ncbi.nlm.nih.gov/pubmed/21705770
http://www.emedicinehealth.com/infertility/article_em.htm
http://www.emedicinehealth.com/infertility/article_em.htm
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guldbrandsen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25061027
http://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A5konsen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=25061027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ernst%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25061027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Toft%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25061027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lyngs%C3%B8%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25061027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Olsen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25061027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramlau-Hansen%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=25061027
http://www.ncbi.nlm.nih.gov/pubmed/25061027
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadrzadeh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klip%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Broekmans%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schats%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Willemsen%20WN%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burger%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Leeuwen%20FE%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Leeuwen%20FE%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lambalk%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=14507847
http://www.ncbi.nlm.nih.gov/pubmed/?term=OMEGA%20Project%20group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=OMEGA%20Project%20group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/14507847
http://www.ncbi.nlm.nih.gov/pubmed/23809497
http://www.ncbi.nlm.nih.gov/pubmed/23809497
http://www.ncbi.nlm.nih.gov/pubmed/23809497
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khoury%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11533771
http://www.ncbi.nlm.nih.gov/pubmed/?term=Massad%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=11533771
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Drosdzol%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Skrzypulec%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Contracept%20Reprod%20Health%20Care.');

Nashwa Ismail Ali Basyoni, et al

Epidemiology and Health Related Quality of Life 42

46) M.Fekkes,

Contracept Reprod Health Care.
2008 Sep. vol.13, no.(3), pp. 271-81.
S.E.Buitendijk1,
G.H.W.Verrips, D.D.M.Braat,
A.M.A.Brewaeys, J.G.Dolfing,
M.Kortman, R.A.Leerentveld and
N.S.Macklon, Health related quality
of life in relation to gender and agein
couples planning IVF treatment
Human Reproduction. 2003, vol.18,

reproductive  sciences, May-Aug
2011, vol.4, no. 2.

48) Charandabi, Sekineh M.A.

Mahin  Kamalifard, @ Mehrzad
Mahzad Sedaghiani, Ali
Montazeri, Elham Dehghanpour
Mohammadian, Health-Related
Quality of Life and its Predictive
Factors among Infertile Women,
Journal of Caring Sciences, 2012;

no.7 pp. 1536-1543. vol.1, no.(3), pp.159-164.

47) Valsangkar, Samir, Trupti 49) Kalkhoran LF, H Bahrami, H
Bodhare, Samir Bele and Zeerati, and M  Tarahoomi,
Surendranath  Sai, 2011, An Comparing Anxiety, Depression and
evaluation of the effect of infertility Sexual Life Satisfaction in Two
on marital, sexual satisfaction Groups of Fertile and Infertile
indices, and health related quality of Women in Tehran, Journal of
life in  women, Journal of Reproduction &  Infertility;Apr-

Jun2011, vol. 12, no. 2, p177.

The Egyptian Journal of Community Medicine Vol. 33 No. 2 April 2015


javascript:AL_get(this,%20'jour',%20'Eur%20J%20Contracept%20Reprod%20Health%20Care.');
http://journals.tbzmed.ac.ir/JCS/Search/A_Sekineh_Mohammad%20Alizadeh%20Charandabi
http://journals.tbzmed.ac.ir/JCS/Search/A_Mahin_Kamalifard
http://journals.tbzmed.ac.ir/JCS/Search/A_Mehrzad_Mahzad%20Sedaghiani
http://journals.tbzmed.ac.ir/JCS/Search/A_Mehrzad_Mahzad%20Sedaghiani
http://journals.tbzmed.ac.ir/JCS/Search/A_Ali_Montazeri
http://journals.tbzmed.ac.ir/JCS/Search/A_Ali_Montazeri
http://journals.tbzmed.ac.ir/JCS/Search/A_Elham_Dehghanpour%20Mohammadian
http://journals.tbzmed.ac.ir/JCS/Search/A_Elham_Dehghanpour%20Mohammadian

Nashwa Ismail Ali Basyoni, et al Epidemiology and Health Related Quality of Life 43

Table 1: Distribution of demographic and social characteristics of the study
population (n = 918)

Infertile females | Fertile females
N =468 N =450 p value
N % N %
Age: <30 290 (62) 161 (34)
30-39 155 (33) 212 (47) <0.01
>40 23 (4.9) 77 (17)
Age at marriage: <20 142 (30) 162 (36)
20-29 274 (59) 277 (61.6) | <0.01
>30 52 (11) 11 (2.4)
Duration of <5 years 246 (52.6) |86 (19.1)
marriage 514 years 200 (42.7) | 223 (49.6) | <0.01
> 15 years 22 4.7) 11 (31.3)
Place of residence Urban 367 (784) | 348 (77.3) | N.S.
Rural 101 (21.6) | 102 (22.7)
Education Undergraduate | 401 (85.7) | 365 (81.1) | N.S.
Graduate and 67 (14.3) |85 (18.9)
postgraduate
Employment: works 153 (32.8) | 156 (34.7) | N.S.
doesn’t work 314 (67.2) | 294 (65.3)

N.S. = not significant

Table 2: Distribution of Lifestyle Risk Factors among the study sample

Infertile females Fertile females

N = 468 N =450

N % N % p value
BMI

< 30 366 (78.2) 421 (93.6) | <0.01

>30 102 (21.8) 29 (6.4)
Caffeine (any daily intake) 312 (66.7) 299 (66.4) | N.S.
Smoking
Active 6 (1.3) 3 0.7) N.S.
Passive 283 (60.5) 255 (56.6) | N.S.
Water pipe 3 (0.6) 0 (0.0) N.S.
Alcohol (any intake) 5 (1.2) 0 (0.0) <0.01
*Inadequate  practice  of | 353 (75.5) 325 (72.3) | N.S.
exercise:

*Adequate amount of exercise was defined as doing exercise at least 3 times a week for
20 minutes or more.
N.S. = not significant
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Table 3: Distribution of the environmental risk factors among the study population

Infertile females Fertile females

N = 468 N =450

N % N % p value
Exposure to x-ray 49 (10.5) 3 0.7) <0.01
Exposure to radiotherapy 46 (9.8) 4 0.9 <0.01
(3 cases had occupational
exposure)
Exposure to radioactive 1 0.2) 1 0.2) N.S.
materials
Exposure to chemotherapy 1 0.2) 0 ) N.S.
Exposure to lead 27 (5.8) 9 (2.0) <0.05
Exposure to domestic 147 (31.4) 96 (21.3) | <0.01
pesticides
Exposure to chemicals: 42 (9.0) 15 (3.3) <0.01

N.S. = not significant

Table 4: Distribution of medical characteristics among the study population, n=918

Infertile females Fertile females

n = 468 n = 450 p value

n % n %
Chronic disease: 86 (18.4) 100 | (22.2) N.S.
Regular medication use : 42 (9.0) 60 (13.3) <0.05
Contraceptive use: 83 (17.73) 330 | (73.3) <0.01
History of hereditary disease 9 (9.1) 2 (0.4) N.S.
Family history for hereditary disease 10 (2.14) 5 (1.1) <0.01
History of congenital malformation 11 (2.4) 0 (0.0) <0.01
Family history of congenital malformation | 6 (1.3) 10 (2.2) N.S.
History of repeated abortion in self or 72 (15.4) 63 (14) N.S.
female relatives:
History of consanguinity : 100 | (21.4) 106 | (23.6) N.S.
Menstrual history; Delayed menarche 34 (7.3) 47 (10.4) N.S.
Abnormal pattern of menstruation 196 | (41.9) 59 (13.1) <0.01
N.S. = not significant
The Egyptian Journal of Community Medicine Vol. 33 No. 2 April 2015




Nashwa Ismail Ali Basyoni, et al Epidemiology and Health Related Quality of Life 45

Table 5: Reliability of the quality of life scale

60 N of ltems

0.915 Cronbach's Alpha

Table 6: Comparison of different domains of quality of life among infertile and
fertile females

Infertile Fertile
females females t-test p value | 95% C.I. of the
(n=468) (n = 450) difference

mean S.D. mean | S.D.

Physical 3.77 0.58 4151 |0.47 |10.73 <0.001 -0.44 —-0.30
Domain

Psychological 2.97 0.60 |3.70 0.28 | 23.66 <0.001 |-0.78--0.66
domain

Social 3.78 051 |4.12 0.17 | 13.66 <0.001 |-0.39--0.29
Domain
Total QOL 3.24 0.88 |3.25 0.55 | 0.064 N.S. | -0.98 - 0.85

Independent sample T- test was done to compare between QOL domains between cases
and controls. Cases showed lower scores than controls in all three domains of QOL.
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Figure 1: Distribution of the different levels of HRQOL among the study group
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Figure 2: Comparison between the different domains of quality of life
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