
INTRODUCTION

Individuals with psychoses may have significant impair-
ment in fertility and fecundity, placing them at a reproductive 
disadvantage.1-3 Patients with schizophrenia (SZ) have been ex-
tensively investigated in this regard.4-6 Early studies attributed 
the apparent impairment to prolonged institutionalization,7-10 
but recent studies have showed similar decreased fertility de-
spite decreased duration of hospital stays.5,6,11-14 These results hi-
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ghlight an important type of disability that has not been em-
phasized from the perspective of therapeutics.

In contrast to the SZ studies, we are aware of only three sys-
tematic studies in the past two decades that have considered 
procreation among patients with bipolar disorder (BP). Both 
studies reported on patients from developed countries. In the 
1980s, Baron and colleagues evaluated 134 patients with BP 
and reported that fertility was reduced in particular age groups 
compared with population US national census data.15 A reduc-
tion in fertility was also apparent after illness onset, this result 
was noted more likely among male patients than female pa-
tients. A similar finding has been reported by another study 
conducted in the 1990s, which showed that fertility rates am-
ong patients with mood disorder were decreased compared 
to age matched population norms.3,16

Several other studies suggest that women with affective dis-
orders have reduced fertility in comparison with appropriate 
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comparison groups16-18 (reviewed by Williams et al.19). As many 
of the studies did not use structured diagnostic criteria, it is un-
certain whether they can be generalized to BP individuals us-
ing contemporary diagnostic criteria. This question is relevant, 
as individuals with BP, and particularly those with bipolar I 
disorder (BP1) may experience increased sexual activity dur-
ing manic episodes and may experience decreased sexual in-
terest during depressed episodes. The overall impact of such 
fluctuations on reproduction may therefore be different from 
patients with depressive disorders.

In the present study, we systematically evaluated a group of 
patients with BP1 in comparison with community based con-
trols drawn from the same residential areas and socio-econo-
mic strata as the cases. The study was conducted in Egypt, where 
we have previously conducted comprehensive evaluations of 
BP1 patients.20 As the control individuals were screened for 
absence of BP1, they were not subjected to the impact of ill-
ness related variables that may impact procreation, e.g., psy-
chotropic medications.21,22 Hence we selected patients with SZ 
or schizoaffective disorder (SZA) as an additional comparison 
group. Notably, individuals with SZA have similarities to BP1 
patients in some relevant clinical variables, such as types of me-
dication, the course of illness, pre-morbid function and num-
ber of hospital admissions.17, 23-25 

To quantify procreation, we estimated three widely used va-
riables: 1) the number of persons with or without live children; 
2) total reproduction rate (TRR), the mean number of children 
and 3) marital fertility, the mean number of children among 
married individuals.6,13,26 Each of these variables serves as a 
proxy for a different facet of procreation. The first variable ev-
aluates fertility generally, while TRR estimates fecundity. Both 
measures are age dependent. They are also contingent on esta-
blishing a conjugal relationship, which may be an important 
hurdle to procreation among individuals with psychiatric ill-
ness.27 In the rural Egyptian context, where extra marital rela-
tionships are uncommon, a conjugal relationship usually fol-
lows marriage. Therefore, marital fertility, the third measure in-
dexes fecundity among married individuals. 

METHODS

Recruitment site 
Recruitment was conducted at Mansoura University Hospi-

tal (MUH), a Government funded facility that serves as the 
primary psychiatric care facility for a population of over 7 
million individuals from Mansoura and the surrounding vil-
lages. This facility is free to all Egyptian citizens. Thus, a variety 
of urban and rural areas were sampled. As treatment is free, 
MUH is more likely to treat a more representative set of pati-
ents than privately owned fee-for-service facilities. On the oth-

er hand, individuals from the lower socio-economic classes are 
likely to be over-represented in the sample. Mansoura, the 
capital city of Dakahlia governorate (province) is located 70 
miles (112 kms) north of Cairo and 40 miles (64 kms) from 
the Mediterranean Sea. 

Participants 

Cases 
The cases were consenting, unrelated outpatients attending 

the MUH Psychiatry outpatient clinics who received a clinical 
diagnosis of BPI, SZ or SZA (DSM IV criteria). Only indivi-
duals for whom both parents could provide family history data 
were included, in order to ensure reliable family history data in 
both parental lineages. The parents provided family histories, 
but did not complete diagnostic evaluations.

Controls 
The controls were consenting adults who resided in the same 

geographic areas as the patients. They were balanced with re-
gard to age and area of residence to the cases. They were recr-
uited over the same period as the cases. Individuals with a his-
tory of psychosis or BP1 were excluded from the control group. 
Available parents were recruited.

Assessment 
Patients and controls were interviewed by trained psychia-

trists using the Arabic version of the Schedule for Clinical As-
sessment in Neuropsychiatry (SCAN), a structured diagnostic 
interview schedule.28 Family history, including parental con-
sanguinity, was obtained using the Arabic version of the Fami-
ly Interview for Genetic Studies (FIGS).20 Occupation alone, ra-
ther than a combined index of occupation and education was 
used as a proxy for socioeconomic status as education is pro-
vided freely in Egypt. We used the occupations of the respec-
tive heads of households (HOH) rather than individual oc-
cupations because in Egypt the occupational status of the HOH 
generally reflects the socio-economic status of the entire hou-
sehold. Moreover, many of the female patients listed their oc-
cupation as ‘housewives’, making it difficult to classify their so-
cio-economic status satisfactorily. Consanguinity was defined 
as marriage between persons who have one common ancestor, 
no more remote than a great-great grandparent. We have fo-
und that self reported consanguinity correspond well with DNA 
based estimates in this sample.20,29

Inter-rater reliability was maintained throughout the study 
as described in Mansour et al.20

Indices of procreation
Data on procreation were extracted from the SCAN and 
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FIGS in a uniform manner from all participants. The term ‘mar-
riage’ was used to denote legal marriages only. As the ability 
to have children is restricted by age among women, analyses 
were conducted only among individuals in the female repro-
ductive age group, defined here as 15-45 years. Fertility was as-
sessed indirectly as the proportion of patients who reported 
having one or more live children. Total Reproduction Rate 
(TRR), defined as the mean number of children per case, is 
the most popular measure of fecundity.6,26 TRR estimates may 
be biased by the presence of individuals who have never been 
in conjugal relationships. Therefore, we also estimated the num-
ber of individuals who have been married, but are childless. 
This variable was termed ‘marital fertility’.6 The study was ap-
proved by the Mansoura University Ethics Committee and 
the University of Pittsburgh Institutional Review Board (IRB). 
All participants provided written informed consent.

Data analysis
Because the variables of interest were not normally distrib-

uted, nonparametric tests were employed where appropriate, 
and exact 2-tailed significance values are reported. Since pro-
creation is affected by diverse economic and clinical factors, 
multivariate analysis was conducted in addition to standard 
univariate comparisons.30 All analyses were performed utiliz-
ing the Statistical Package for Social Sciences (SPSS, version 
17.0 for Windows). 

RESULTS

We initially compared the BP1 patients separately with the 
control and the SZ groups with regard to demographic vari-
ables and indices of procreation. The univariate comparisons 
between pairs of diagnostic groups were followed by multivar-

Table 1. Demographic variables and reproductive indices

Variable* BP1 (n=113) SZ (n=79) Controls (n=124)
Age 24.19±5.47 27.13±6.55 27.19±6.7
Gender (Male/Female) 55/58 (48.7%/51.3%) 49/30 (62%/38%) 71/53 (57.3%/42.7%)
Years of education: 
  (0-8/9-12/13-15/>15)

41/62/6/4
(35.4%/54.9%/5.3%/3.5%)

14/50/8/5
(17.7%/63.3%/10.1%/6.3%)

15/59/14/35
(12.1%/47.6%/11.3%/28.2%)

Occupation of head 
  of household†

4/2/2/5/90
(3.5%/1.8%/1.8%/4.4%/79.6%)

6/6/9/6/54
(7.6%/3.8%/11.4%/7.6%/68.4%)

17/15/19/12/59
(13.7%/12.1%/15.3%/9.7%/47.6%)

Residence (rural/urban) 84/29 (74.3%/25.7%) 51/27 (64.6%/34.2%) 92/32 (74.2%/25.8%)
Reported parental 
  consanguinity (yes/no)

41/72 (36.3%/63.7%) 34/45 (43%/57%) 25/99 (20.2%/79.8%)

Conjugal state 
  (ever married/never married)

36/76 (31.9%/67.3%)
M: 11/44
F: 25/32

22/57 (27.8%/72.2%)
M: 5/44
F: 17/13

71/53 (57.3%/42.7%)
M: 37/34
F: 34/19

Persons with offspring 18 (15.9%) 
M: 6/49
F: 12/45

14 (17.7%) 
M: 3/45
F: 11/19

58 (46.8%) 
M: 26/45
F: 32/21

Total reproduction rate 0.37±0.91
M: 0.24±0.693
F: 0.49±1.07

0.38±0.929
M: 0.08±0.347
F: 0.87±1.306

1.04±1.48
M: 0.79±1.463
F: 1.38±1.457

Marital fertility 1.14±1.31
M: 1.18±1.168
F: 1.12±1.394

1.36±1.32
M: 0.80±0.837
F: 1.53±1.419

1.8±1.57
M: 1.51±1.742
F: 2.12±1.320

Age and Total Reproduction Rate are reported as mean±standard deviation. Marital fertility: mean number of children among individuals 
who have been married or been in conjugal relationships. *some variables could not be obtained for a minority of participants, †occupations 
were considered under the following categories: Managerial and professional, Technical and sales, Administrative, Service occupation, others. 
BP1: bipolar I disorder, SZ: schizophrenia, SD: standard deviation, M: men, F: women
Significant group-wise comparisons
Education: BP1 vs control: χ2=22.092, p=0.00006, d.f. 3; BP1 vs SZ: χ2=1.18, p=0.7, d.f. 3; SZ vs control: χ2=15.135, p=0.001, d.f. 3
Occupation of head of household: BP1 vs control: χ2=39.76, p≤0.001, d.f. 3; BP1 vs SZ: χ2=13.5, p=0.009, d.f. 3; SZ vs control: χ2=6.9, p=0.1, d.f. 3
Parental consanguinity: BP1 vs control: χ2=7.64, p=0.005, d.f. 1; BP1 vs SZ: χ2=0.89, p=0.3, d.f. 1; SZ vs control: χ2=12.25, p=0.0004, d.f. 1
Conjugal state BP1 vs control: χ2=14.97, p=0.0001, d.f. 1; BP1 vs SZ: χ2=0.4, p=0.5, d.f. 1; SZ vs control: χ2=16.81, p=0.00004, d.f. 1
Persons with offspring: BP1 vs control: χ2=25.40, p≤0.001, d.f. 1; BP1 vs SZ: χ2=0.011, p=0.7, d.f. 1; SZ vs control: χ2=17.34, p≤0.001, d.f. 1
Total Reproduction Rate BP1 vs control z=-4.75, p≤0.001; BP1 vs SZ: Z=-0.284, p =0.79; SZ vs control z=-3.98, p≤0.001 (Mann Whitney U test) 
Married persons with offspring: BP1 vs control: χ2=10.44, p=001, d.f. 1; BP1 vs SZ: χ2=1, p=0.3, d.f. 1; SZ vs control: χ2=2.57, p=0.1, d.f. 1
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iate analyses that also included relevant demographic and clini-
cal variables. 

Group-wise comparisons: demographic and clinical 
variables 

The participants included 113 patients diagnosed with BP1, 
76 patients with SZ, 3 patients with SZA and 124 controls (Ta-
ble 1). Due to the relatively small number, the SZA patients were 
analyzed together with the SZ patients. All analyses were rest-
ricted to individuals between the ages of 15-45 years. The BP1 
patients did not differ significantly from the SZ or the control 
group with regard to age, gender, or area of residence (rural/ur-
ban). However, the BP1 and SZ patients had significantly low-
er levels of education compared with the control group. As re-
ported before, the rates of parental consanguinity were also 
significantly higher in the BP1 and the SZ groups compared 
with the control individuals.20,29 None of these variables were 
significantly different between the BP1 and SZ groups. The oc-
cupation of the heads of households in the BP1 group was sig-
nificantly lower than in the SZ and control groups (Table 1). 

Group-wise comparisons: variables related 
to procreation

While 57.3% of the control group reported that they had 
ever been in conjugal relationships, 31.9% of the BP1 group, 
and 27.8% of the SZ patients reported that they had been in 
conjugal relationships. 

Substantially fewer patients with BP1 (15.9%) reported hav-
ing offspring in comparison with the control group (46.8%, 
χ2=25.4, p≤0.001). The rates among the SZ patients were sim-
ilar to the BP1 group (17.7%) and were substantially lower than 

the control individuals (χ2=17.34, p≤0.001). The TRR, defined 
as the number of children per patient, among BP1 (0.37±0.9 
and SZ patients (0.38±0.92) was significantly lower than the 
control (1.4±1.48) group (p≤0.001 and p<0.001 respectively). 
The lower TRR in the BP1 and SZ groups may be due to dis-
proportionately larger number of individuals who never es-
tablished conjugal relationships, as well as infertile individu-
als. Therefore, we also evaluated marital fertility, defined here 
as the mean number of children among individuals who had 
been married or had been in conjugal relationships. Married 
BP1 patients are more likely to be childless than married con-
trols (marital fertility: BP1: 1.14±1.31, SZ: 1.36±1.32, controls: 
1.8±1.57; p=0.02). The marital fertility was significantly low-
er among the BP1 patients compared with controls, but there 
were no significant differences between the BP1 and the SZ pa-
tients or between the SZ patients and the controls.

These patterns were observed among male as well as female 
patients. The case-control differences were more prominent 
among male patients, particularly among the SZ patients (Ta-
ble 1). Prescription or non-prescription of antipsychotic medic-
ation was not significantly associated with the number of off-
spring (data not shown). 

Multivariate analyses 
The concurrent association of selected demographic and cli-

nical variables with fertility and fecundity were next evaluated. 
Fertility was examined among the participants using logistic 
regression analysis. Presence or absence of offspring was con-
sidered as the outcome variable. Logistic regression analyses 
suggested that being a patient with BP1 or SZ significantly pre-
dicts presence/absence of live offspring after taking into ac-

Table 2. Logistic regression using presence of children as the outcome among BP1 and control groups

 Covariate  β coefficient Standard error Wald df p value Exp (B)
95% CI for exp (B)
Lower Upper

Sex -0.988 0.496 3.960 1 0.047 0.372 0.141 0.985
Age 0.075 0.043 3.144 1 0.076 1.078 0.992 1.172
Consanguinity -0.443 0.555 0.637 1 0.425 0.642 0.216 1.906
Marital Status -5.217 1.085 23.141 1 <0.001 0.005 0.001 0.045
Residence 0.115 0.584 0.039 1 0.843 1.122 0.357 3.527
HOH 3.318 4 0.506
HOH (1) -0.173 0.888 0.038 1 0.845 0.841 0.148 4.793
HOH (2) 1.213 1.015 1.428 1 0.232 3.364 0.460 24.600
HOH (3) -0.679 0.850 0.639 1 0.424 0.507 0.096 2.681
HOH (4) 0.969 1.043 0.862 1 0.353 2.635 0.341 20.360
Diagnostic status 1.559 0.533 8.539 1 0.003 4.752 1.671 13.518
Constant -1.645 1.494 1.212 1 0.271 0.193
Variable(s) entered: sex, age, consanguinity, marital status, residence (urban/rural), and occupation of the head of household (HOH) which 
was considered under the following categories (Managerial and professional, Technical and sales, Administrative, Service occupation, others). 
BP1: bipolar I disorder, CI: confidence interval
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count age, gender, residence (urban/rural), marital status and 
consanguinity (BP1: p=0.003, OR=4.75, 95% CI=1.67-13.51; 
SZ: p=0.01, OR=5.34, 95% CI=1.36-20.9) (Table 2 and 3). 

Likewise, Poisson regression analyses using number of chil-
dren as the outcome showed that being a patient with BP1 or SZ 
significantly predicts the TRR taking into account the same de-
mographic variables (p=0.012 for BP1 and 0.02 for SZ) (Data 
not shown).

DISCUSSION

To our knowledge, this is the first study to systematically es-
timate procreation among BP1 and SZ patients in Egypt, using 
modern diagnostic criteria. Relatively accurate indices of repro-
duction may be obtained from this population, as procreat-
ion typically occurs in the course of conventional marriages. 
Our analyses suggest that all three indices of procreation are 
significantly and substantially impaired among BP1 patients 
in comparison with community based controls, even after key 
demographic variables were included in multivariate analyses. 
Our results are counterintuitive, because BP1 patients in ma-
nic states typically have increased libido and thus would be 
expected to have increased procreation. The predicted increase 
may be counterbalanced by prolonged depressive states, which 
are known to be associated with impaired fertility.16 The BP1 
patients also have reduced frequency of marital relationships, 
possibly related to stigma. Our results thus indicate an import-
ant type of disability among the BP1 patients.

The reduced procreation observed among the BP1 patients 
is similar to the SZ patients, a group that has been widely re-
ported to have impaired procreation. Thus, our observations 

may not indicate a deficit specific to BP1. Rather, they may re-
flect the impact of more general illness related variables.25,31 
Antipsychotic drugs, the medications likely to be implicated 
did not appear to impact the number of offspring in our study. 
Other possible illness related factors include duration and state 
of illness (remission/relapse), and co-morbid substance abuse. 
Reproduction is a complex function, with a significant impact 
of variables such as age, general effects of illness on sexual func-
tion, age at marriage, a desire for having children, attempts to 
conceive, use of birth control measures, or presence of organic 
factors leading to infertility.19 As systematic information was 
not available, the relative contributions of these factors could 
not be addressed individually in the present study. A number 
of other explanatory models have been proposed for the repro-
ductive impairment also observed in depressive disorder, such 
as variation in hormonal levels.19,32-34 Such mechanisms may 
also explain our observations. Others have suggested that the 
reductions reflect evolutionary forces, but this question is com-
plex.35 Regardless of the mechanisms, our results merit replicate 
studies. It would also be important to assess BP1 patients from 
other ethnic groups in order to evaluate cultural variations.

We also observed significant gender related differences am-
ong the patients. In the BP1 group, men were less likely to have 
children and to have lower TRR values compared with female 
BP1 patients. These gender differences are consistent with 
generally observed differences in many populations and were 
also observed among our community based control sample. 
Consistent with earlier reports among US and Indian samples, 
the gender related trends were accentuated in the SZ group, 
with sharply reduced TRR as well as higher rates of childless-
ness among male SZ patients.6,22,30,36 In contrast to the male SZ 

Table 3. Logistic regression using presence of children as the outcome among SZ and control groups

 Covariate β coefficient Standard error Wald df p value Exp (B)
95% CI for exp (B)
Lower Upper

Sex -1.661 0.610 7.418 1  0.006 0.190 0.057 0.628
Age 0.057 0.044 1.688 1  0.194 1.059 0.971 1.154
Consanguinity -0.739 0.673 1.204 1  0.272 0.478 0.128 1.787
Marital Status -5.912 1.259 22.059 1  <0.001 0.003 0.000 0.032
Residence -0.266 0.686 0.151 1  0.698 0.766 0.200 2.940
HOH 5.884 4  0.208
HOH (1) 0.468 0.902 0.270 1  0.604 1.597 0.273 9.352
HOH (2) 2.928 1.552 3.557 1  0.059 18.686 0.891 391.674
HOH (3) -0.743 0.802 0.860 1  0.354 0.476 0.099 2.288
HOH (4) 1.802 1.494 1.456 1  0.228 6.064 0.324 113.339
Diagnostic  status 1.676 0.696 5.797 1  0.016 5.345 1.366 20.919
Constant -0.449 1.608 0.078 1  0.780 0.638
Variable(s) entered: sex, age, consanguinity, marital status, residence (urban/rural), and occupation of the head of household (HOH) which 
was considered under the following categories (Managerial and professional, Technical and sales, Administrative, Service occupation, others). 
SZ: schizophrenia, CI: confidence interval
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patients, the marital fertility among men with BP1 patients 
was similar to women with BP1. Thus, the lower TRR among 
male BP1 patients overall may be related to difficulties in es-
tablishing conjugal relationships. Indeed, fewer men with 
BP1 were married, in comparison with female BP1 patients. 

All the measures of procreation used in this study were 
based on self-report. To reduce chances of under-reporting, 
we obtained corroborative information from the parents of the 
participants. However, detailed information could not be ob-
tained about the diagnostic status of the patients’ spouses. Psy-
chiatric illness in the spouses or other relatives may also lead 
to voluntary cessation of reproduction in some instances.25,37 
Though data about childbirth outside conjugal relationships 
were not collected during our study, such events are relatively 
infrequent. Nevertheless, they could be a source of error in our 
estimates. 

In conclusion, measures of fertility and fecundity among 
Egyptian BP1 patients are significantly lower than control in-
dividuals and are comparable to estimates for SZA/SZ patients. 
The differences are unlikely to be due to common demograph-
ic variables. Further studies controlling for other important 
variables such as illness severity, birth control use and hormon-
al levels are warranted. These results may be relevant for genetic 
models of causation, which typically do not incorporate the im-
pact of reduced procreation.
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