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Abstract

Background: Infertility affects millions of wo-
men worldwide, and obesity may adversely affect
reproductive health. This study determined the
prevalence and pattern of weight disorders
among female partners of infertile couples in a
private facility in North-Central Nigeria.
Methods: A five-year retrospective study
included 52 consecutive women presenting for
initial evaluation of infertility. Weight, height,
body mass index (BMI), and ponderal index (PI)
were assessed. Comparative analysis used
unpaired t-tests and Fisher's exact test, with
effect sizes (n%) calculated. Significance was set
atP < .os.

Results: Mean age was 32.65 + 5.21 years (range
22—42). Primary infertility was reported in 22
(42.3%) and secondary infertility in 30 (57.7%).
Weight, height, and marriage duration were all
significantly greater in secondary infertility

compared to primary infertility. Mean BMI did
not differ between groups (P = .554, n° = 0.007).
Overall, 33 (63.5%) were obese, while 15 (28.8%)
were overweight, and 4 (7.7%) had normal
weights; none were underweight. Ponderal index
classified 48 (92.3%) as overweight, with no
statistical difference between groups (P > 0.999).
Conclusion: Obesity and excess weight were
highly prevalent among women presenting
for infertility evaluation, with no significant
difference in BMI between women with
primary and secondary infertility. These
findings support systemic assessment of
weight status as part of infertility care and
highlight the need for larger, multicenter
studies to evaluate the relationship between
weight status and infertility outcomes.

Keywords: Anthropometry, Female, Infertility,
Nigeria, Obesity, Overweight

Introduction

Infertility is defined as a disease of the reproduc-
tive system characterized by the failure to achieve
a clinical pregnancy following 12 months or

more of regular unprotected sexual intercourse
(1). Primary infertility refers to women who have
never conceived, while secondary infertility refers
to those who have had a previous conception but
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are unable to repeat it successfully (2). Female
infertility affects approximately 1ro million
women worldwide, with the highest prevalence
in Sub-Saharan Africa, South Asia, Central Asia,
North Africa, the Middle East, and Central and
Eastern Europe (3-4). In African contexts, fertil-
ity is known to carry a notably high societal
value; hence, infertile couples in the region are
often faced with societal exclusion, with women
being blamed for their inability to conceive (5).
This stigma likewise affects approximately 64%
of infertile women worldwide, impacting their
quality of life and their chances of receiving early
interventions (6).

Obesity affects both metabolic and physiological
states. Obesity-related reproductive complica-
tions include endometrial factors affecting men-
struation and treatment success (7). Obesity is
also implicated in pregnancy loss, miscarriage,
and other maternal and fetal complications (8).
The psychological effects of infertility, such as
stress and depression, may also increase weight
gain through stress-related eating and reduced
physical activity, creating a vicious cycle (6-7).
However, these reports have originated from
studies in Asia, Latin America, and other regions
(6-8). An Asian cohort reported that women with
obesity were older and had more menstrual ir-
regularities than those with normal BMI (g). A
Latin American cohort found that obese women
had a 3.1-fold greater risk of anovulatory infertil-
ity (10). This has prompted experts to recom-
mend the reduction of body weight in women
with obesity before infertility treatments and be-
fore pregnancy (8). However, there is a paucity of
African data, including those from Nigeria.

Most related studies conducted in the Sub-Saha-
ran region are based on public tertiary institu-
tions, potentially overlooking urban and higher
socioeconomic populations typically identified
as having different obesity profiles and lifestyle
patterns (11-14). Findings from a systematic re-
view and meta-analysis included 22,303 parti-
cipants across ten Sub-Saharan African countries
reporting that one in six couples are affected by
infertility with a prevalence of 16.98% (11), while
studies in Nigeria have mostly reported obesity
and overweight as being connected to infertility
and were based on data from public tertiary insti-
tutions (12-16). Data from private health facilities
in Nigeria remain scarce. This study addresses
this gap. This study aimed to determine the pre-
valence and pattern of weight disorders among

female partners of infertile couples in a private
facility in North-Central Nigeria.

Methods

Study design and setting

This retrospective observational study was con-
ducted over 5 years at Nizamiye Hospital, Abuja,
Nigeria, between January 2015 and December
2019.

Study population

The study included all consecutive female
partners of infertile couples who presented for
initial infertility evaluation during the study
period. Eligibility was based on first presentation
for infertility management. Exclusion criteria
included repeat visits to avoid duplication and
incomplete anthropometric records. Age was
recorded with no additional restrictions based on
parity or age. The study focused specifically on
female infertility.

Data collection and management
Anthropometric measurements of weight and
height were taken by clinical staff using a digital
weighing scale and a stadiometer during the ini-
tial clinic visit. Weight was measured to the
nearest 0.1 kg with participants wearing light
clothing and having no shoes on. Height was
measured to the nearest 0.or m. Body mass index
(BMI) was calculated as weight (kg) divided by
height squared (m?. BMI was classified accord-
ing to standard adult BMI categories as under-
weight (<18.5), normal weight (18.5—-24.9), over-
weight (25.0—29.9), class I obesity (30.0-34.9),
class II obesity (35.0—-39.9), and class III obesity
(>40.0) (17,18).

Ponderal index (PI) was included as a comple-
mentary measure of body proportionality (19-
20). Although PI has been investigated as an al-
ternative anthropometric index, its clinical use
for adult weight classification is less established
than that of BMI (21). This study findings re-
vealed significant correlations with cardiovascu-
lar indices that differed from those observed for
BMI. BMI does not effectively account for fat dis-
tribution. It also fails to distinguish between
body fat and lean mass. These are important
metrics for evaluating obesity-related health
risks (22-23). Therefore, PI was used as a com-
plement to BMI in this study. PI categories were
adapted from Mohajan and Mohajan (19) and
classified as underweight (<11 kg/m?®), normal
weight (11-15 kg/m?), and overweight (>15 kg
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m?), with the latter encompassing both over-
weight and obese classifications. Data were col-
lated and categorized to establish prevalence pat-
terns.

Data analysis

Data were analyzed using GraphPad Prism
version 10.2.0 (GraphPad Software, Boston,
Massachusetts, USA). Descriptive statistics,
including mean, standard deviation, frequencies,
and percentages, were used to summarize
participant characteristics. Comparative analyses
between primary and secondary infertility groups
were conducted using unpaired t-tests for
continuous variables and Fisher's exact test for
categorical variables. Fisher's exact test was
preferred over chi-square because of the small
sample size (n = 52) and sparse cells in
contingency tables (24). Effect sizes were
quantified using eta squared (n?), where n? =
o.o1 indicates a small effect, n? = 0.06 a medium
effect, and n? = o.14 a large effect (25-26). The
95% CI of the mean difference was calculated for
all continuous comparisons. Post hoc power
analysis was performed using G*Power 3.1
(Heinrich-Heine-Universitit Diisseldorf,
Germany) (27-28). By adopting Cohen's
conventional benchmarks (small: d = o.2;
medium: d = o.5; large: d = 0.8) (26), the study
had 41.6% power to detect a medium effect at o
= 0.05. Study-specific effect sizes were calculated
using Cohen’'s d (26), yielding d = 0.62 for
weight (power = 58.2%) and d = 1.45 for
marriage duration (power > 99%). The observed
effect sizes therefore exceeded conventional
medium thresholds, which grounds confidence
in the statistically significant findings despite
our adopted modest sample size. Statistical
significance was set at P < 0.05.

Ethical consideration

The study was conducted following the ethical
principles of the Declaration of Helsinki. The Re-
search Protocol was reviewed and subsequently
approved by the Nizamiye Hospital Ethics Re-
view Board, Abuja, Nigeria. As the study was ret-
rospective and involved existing anonymized
clinic records, informed consent was waived by
the board. No formal ethics registration number
was assigned by the institution for retrospective
chart reviews. Patient confidentiality was main-
tained, and no identifying information was
recorded.

Results

A total of 52 female partners of infertile couples
were included. Mean age did not differ
significantly between women with primary and
secondary infertility (32.09 + 5.44 vs. 33.07 +
5.10 years, respectively; P = 0.509, N = 0.009)
(Table 1). Primary infertility was reported in 22
(42.3%) women and 30 (57.7%) with secondary
infertility (Figure 1). Comparative analysis
revealed that women with secondary infertility
had significantly higher mean weights compared
to those with primary infertility (86.40 + 15.30 kg
vs. 77.01 + 15.07 kg; mean difference 9.39 kg,
95% CI: .82-17.96; P = 0.032, n°> = 0.088,
medium effect). Similarly, the mean height was
significantly greater in the secondary infertility
group (1.64 + 0.07 m vs. 1.60 + 0.06 m; mean
difference o0.04 m, 95% CI: 0.003 - 0.077; P =
0.036, N° = 0.085, small-to-medium effect).
However, the mean BMI values did not differ
significantly between the groups (32.11 + 5.36
kg/m?® vs. 31.23+5.13 kg/m?% mean difference
0.88, 95% CI: -2.09 to 3.85; P = 0.554, n° =
0.007), nor did the ponderal index (19.63 + 3.54
kg/m? vs. 19.52 + 3.54 kg/m?; mean difference
.11, 95% CI: -1.89 to 2.11; P = 0.912, N = 0.0002).
Marriage duration was significantly longer in the
secondary infertility group (9.87 + 4.77 vs. 4.27 +
2.00 years; mean difference 5.60 years, 9g5% CI:
3.43-7.78; P < 0.0001, n® = 0.349, large effect).
Infertility duration was 4.27 + 2.00 years in
primary infertility and 5.07 + 2.79 years in
secondary infertility. The difference was not
significant (mean difference 0.80, 9g5% CI: 0.60
t0 2.20; P = 0.258, n? = 0.026) (Table 1).

Chart Showing Proportion of Primary and Secondary
Infertility at Nizamiye Hospital, Abuja.

n1
m2

Figure 1: Distribution of infertility type among women
presenting to Nizamiye Hospital, Abuja
1, primary infertility, 2, secondary infertility

Table 2 summarizes the anthropometric mean +
SD parameters of the study participants.
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Table 1. Mean + SD age, marriage duration, infertility duration, and anthropometric parameters among women with

primary and secondary infertility at Nizamiye Hospital, Abuja

Parameter

Primary Mean * Secondary Mean Mean Diff. (B95% CI of Differ-

Pvalue n?

SD +SD -A) ence

Age (years) 3209+ 544  33.07£5.10 0.98 ~1.98-394 051 0.01
Weight (kg) 77.01+£1507  86.40+1530  9.39 0.82-17.96  0.032*  0.09
Height (m) 1.60 + .06 1.64 % .07 0.04 0.003-.077  0.036*  0.09
BMI (kg/m?) 3123513 3211536 0.88 -2.09-385  0.55 0.01
Ponderal index (kg/m®) 19.52+ 354  19.63 +3.54 0.11 -1.89-211 091 0
8‘;223’” of marriage 4 57+ 2,00 9.87 +4.77 5.6 3.43-7.78 <.0001* 0.35
Duration of infertility 57, 5 o9 5.07 +2.79 0.8 0.60-220 026 0.03
(years)

Where * denotes Statistical significance (P < .05). n? = eta squared (effect size): .01 = small, .06 = medium, .14 = large effect.

Table 2. Mean + SD anthropometric parameters of among
women with primary and secondary infertility at Nizamiye
Hospital, Abuja

Parameter Mean * SD
Age (years) 32.65+5.21
Weight (kg) 82.89 + 1545
Height (m) 1.62 £ 0.07
BMI (kg/m?) 32.07+£5.34
Ponderal index (kg/m?) 19.83 + 3.63

Based on BMI classification, 4 women (7.7%)
had normal weight, 15 (28.8%) were overweight,
17 (32.7%) had class I obesity, 14 (26.9%) had
class II obesity, and 2 (3.8%) had class III
obesity. BMI category distributions did not

significantly differ between groups (Fisher's
exact test, P = 0.87). However, class III obesity
occurred only in the secondary infertility group
(3.8% vs. 0%). (Table 3).

Based on the ponderal index findings, 4 women
(7.7%) were categorized as normal weight, while
48 (92.3%) were overweight. PI category
distributions were also nonsignificant between
groups (Fisher's exact test, P > 0.999). Most
women in both groups were classified as
overweight (90.9% in primary vs. 93.3% in
secondary infertility) (Table 4).

Table 3. Distribution of BMI categories by infertility type among women with primary and secondary

infertility at Nizamiye Hospital, Abuja

Primary (n=22)

Secondary (n=30)

BMI Classification number (%) number (%) Test P value
Normal 2 (9.1%) 2 (6.7%) Fisher's exact  0.87
Overweight 5 (22.7%) 10 (33.3%)

Class | obesity 8 (36.4%) 9 (30.0%)

Class Il obesity 7 (31.8%) 7 (23.3%)

Class IlI obesity 0 (0.0%) 2(6.7%)

Total 22 (100%) 30 (100%)

Table 4. Distribution of Ponderal Index categories by infertility type among women with primary

and secondary infertility at Nizamiye Hospital, Abuja

Ponderal index Primary (n=22)

Secondary (n=30)

Test P value

classification number (%) number (%)

Normal 2(9.1%) 2 (6.7%) Fisher's exact 1
Overweight 20 (90.9%) 28 (93.3%)

Total 22 (100%) 30 (100%)

The overweight category includes both overweight (15—17 kg/m?) and obese (> 17 kg/m?) classifications. Percentages represent proportion within each infertility group.

Discussion

This study demonstrated a high prevalence of
weight disorders, particularly obesity, among
female partners of infertile couples in a private
hospital in North Central Nigeria. Over 90% of
participants in this study was found to be
overweight, with 63.5% classified as obese by

BML. In contrast, only 7.7% had a normal BMI,
highlighting the burden posed by adiposity in
this population. Both BMI and ponderal index
confirmed its widespread prevalence, although
BMI remains the standard clinical measure.

Only 7.7% of infertile women in this cohort had
a normal BMI. This is concerning, as 92.3% were
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overweight or obese, and none were under-
weight. This contrasts with Nigerian studies re-
porting normal BMI prevalence of 43.5% in their
cohorts (13). Other studies placed both fertile
and infertile women in the overweight category
(12). Another study reported an obesity preval-
ence of up to 36% and overweight of 29.8%, in-
dicating that approximately 34% of women had a
normal BMI (29). These disparities suggest that
women in this private hospital cohort were dis-
proportionately overweight or obese. These find-
ings support systemic assessment of weight
status as part of infertility care. Given the estab-
lished association between obesity and metabolic
comorbidity, assessment of metabolic risk
factors may be considered where clinically indic-
ated.

High obesity prevalence is relevant to PCOS. One
Nigerian study reported that g0o% of women with
PCOS had a BMI > 25 kg/m* (30). Another study
found that women with PCOS were obese
without dyslipidaemia (31). These findings sup-
port a bidirectional relationship between obesity
and PCOS. PCOS is a multifactored disruption of
the endocrine system resulting in various health
complications, such as infertility and menstrual
irregularities (32-33). Nigerian studies have re-
ported PCOS prevalence based on Rotterdam cri-
teria to range between 16.7% -27.6% of infertility
cases (30,32). While it is difficult to directly re-
late obesity to PCOS prevalence in these studies,
it has been documented to worsen PCOS symp-
toms and contribute to poor responses to ovula-
tion induction agents (30).

The Nigeria-PEP study found that 20.6% of its
cohort overweight and 23.0% were obese (BMI
>30 kg/m®) (34). It reported a PCOS prevalence
of 8.6% in reproductive-age women with pheno-
types C and D being most predominant. This fur-
ther links obesity to PCOS prevalence. Non-hy-
perandrogenic PCOS also known as phenotype D
was detected in 53% of presentations among the
cohort of a Lagos study stressing that many more
had menstrual dysfunctions and could have in-
creased the reported prevalence of PCOS should
the presence of hyperandrogenemia had been
demonstrated (35). These findings illustrate the
heterogeneity of PCOS phenotypes reported in
Nigerian populations; however, this study did
not assess PCOS status or metabolic or andro-
genic parameters. Because PCOS status was not
assessed in this retrospective study, the relation-
ship between the observed weight patterns and
PCOS cannot be determined.

Normal ovulatory cycles are dependent on the
fine-tuned coordination between the release of
hormones from the hypothalamus and the
ovaries. Excess adiposity disrupts this hormonal
cascade (36-37). This provides a possible
biological explanation for the association
between excess adiposity and reproductive
health. The observed significant difference in
height seen in women with secondary infertility
(P = .036, n° = .085, small-to-medium effect)
may be related to older ages and longer marriage
durations typical of this group (9.87 + 4.77 vs.
4.27 + 2.00 years; P < .ooo1, n? = .349, large
effect). This observed height difference is
unlikely to be biologically meaningful and may
reflect random variation within this relatively
small sample. Despite significant weight and
height differences, BMI did not differ between
the groups (P = .554). This may reflect BMI's
inability to account for fat distribution and lean
mass (22-23) and may thus mask relevant
anthropometric  disparities. These reports
support the integration of complementary
indices, such as the ponderal index, to provide a
more  detailed  assessment of  body
proportionality, linearity, or leanness, especially
in short-statured populations (19-21).

Urbanization and associated lifestyle patterns
may partly contribute to the higher prevalence of
obesity observed in this cohort (38). A systematic
review and meta-analysis published in 2021,
using data from 35 Nigerian studies (n = 52,816),
reported pooled prevalence rates of 25% for
overweight and 14.3% for obesity (39). Rates
were higher among urban dwellers (27.2%
overweight, 14.4% obese) than rural dwellers
(16.4% overweight, 12.1% obese). Similarly, the
present study found that women with secondary
infertility had higher mean weights compared to
those with primary infertility (86.40 + 15.30 kg
vs. 77.0I + 15.07 kg; P =.032, n? = .088, medium
effect). This difference may partly reflect
differences in age or other unmeasured
characteristics between the two groups. Women
aged 35 years and above have a two-fold risk of
maternal obesity compared with younger women
(40). Studies across Africa reported the
prevalence of maternal obesity to range between
6.5% and 50.7%, with multiparous mothers
being more susceptible to obesity and increased
risks of adverse labor or any adverse pregnancy
outcomes (40-41). The found stepwise increase
between parity and maternal obesity therefore,
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indicates the effects of gestational weight gain
and retention of weight postpartum (40).

Between 1990 and 2021, global age-standardized
obesity prevalence increased by 155.1% among
males and 104.9% among females (42). In Ni-
geria, the number of adults with overweight and
obesity is projected to increase from approxim-
ately 26.6 million in 2021 to 141 million by 2050,
making Nigeria the country with the fourth-
largest projected population with overweight or
obesity. Height was significantly higher in the
secondary infertility group (1.64 + 0.07 vs. 1.60 +
0.06 m; P =.036, n* = .085). This contrasts with
a Mexican study reporting more obesity comor-
bidities in women with short stature (<1.5 m)
(43). This may be explained by the observed eth-
nic-dependent differences in the relationship
between BMI and percent body fat (44) and the
limitations of BMI as a diagnostic tool in short
statured populations (43). In this cohort, PI clas-
sified 92.3% of participants as overweight,
whereas BMI classified 92.3% as overweight or
obese. Although the proportions were identical,
the categories are not directly equivalent because
the PI overweight category encompassed parti-
cipants classified as overweight or obese by BMI.
This difference in classification reflects the dis-
tinct mathematical relationships between weight
and height used by the two indices. However, the
clinical significance of Pl-based categories in
adults remains uncertain, and the thresholds
used in this study are less established than stand-
ard BMI categories. In this study, the PI over-
weight category (>15 kg/m?) included parti-
cipants classified as obese by the original source
(19). This highlights the importance of index se-
lection in anthropometric assessments. It also
underscores the need for population-specific
BMI cut-off points in North-central Nigeria (44).

Study strengths and limitations

The use of two anthropometric indices (BMI and
Ponderal Index) adds methodological depth, and
the standardized measurement procedures
enhance reliability. The use of Fisher exact tests
for categorical comparisons was appropriate
given the small sample size and sparse cell
counts. This  avoids the  inaccurate
approximations characteristic of chi-square tests
when the expected cell counts fall below 5.

Limitations include the retrospective design and
reliance on existing records. This hindered the
assessment of confounders, such as PCOS

status. The study was also restricted to a single
private hospital with a small sample (n = 52),
which may limit generalizability. Because PCOS
status, hormonal profiles, menstrual
characteristics, and other potential causes of
infertility were not consistently available in the
retrospective records, the study could not
determine whether the observed weight patterns
were associated with specific infertility
etiologies.

Despite these limitations, the findings have
important implications. The high prevalence of
obesity among infertile women underscores the
need for targeted interventions, including
lifestyle modification and dietary counseling.
Weight optimization may improve fertility
outcomes, as supported by existing literature.
Future studies with larger, more diverse
populations are warranted to confirm these
findings and explore additional mechanisms
linking obesity and infertility.

Conclusion

This study identified a high prevalence of excess
weight, particularly obesity, among women
presenting for infertility evaluation at a private
facility in North-Central Nigeria. More than go%
of participants was classified as overweight or
obese by BMI, although BMI did not significantly
differ between women with primary and second-
ary infertility. These findings support systematic
assessment of weight status as part of infertility
care. Larger, multicenter studies are needed to
determine the generalizability of these findings
and to evaluate the relationship between weight
management and fertility outcomes.
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