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Obesity and overweight and
associated factors among women
with infertility undergoing assisted
reproductive technology treatment
in a low income setting
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Elevated Body Mass Index in infertile women has important implications for medically assisted
reproduction. The prevalence and impact of elevated BMI on assisted reproductive technology
treatment outcomes in low-income settings remain under-studied and little known. This study
investigated the prevalence of elevated BMI and associated socio-demographic characteristics

among infertile women in Ghana. Retrospective analysis of five-years data of 3,660 infertile women
attending clinic in Ghana for assisted conception treatment was carried out. The data was analysed
using the SPSS-22; descriptive statistics performed and chi square used to assess associations between
categorical variables, p-value below 0.05 was considered statistically significant. Overall, 76.83% of
women with infertility had elevated BMI, of whom 39.56% were obese and 37.27% were overweight.
Majority of participants with elevated BMI was aged between 30-49 years. (p <0.001). Infertility
prevalence and BMl increased with increasing level of education (p <0.003). Secondary infertility was
more common among overweight or obese women. Traders had the highest prevalence of overweight
and obesity followed by civil servants and health workers. Elevated BMI was highly prevalent among
women seeking infertility care in Ghana, particularly so among those with secondary infertility.
Traders had the highest prevalence of elevated BMI, probably reflecting their predominantly sedentary
lifestyles.
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Obesity has become a major global public health challenge over the past few decades because of its established
health risks and its rising prevalence worldwide!?. Previously considered a problem of only high-income
countries, overweight and obesity from recent studies in low and middle income countries, have been shown to
be attaining global epidemic proportions affecting nearly all countries®. According to the World Obesity Atlas
2023 Report, 38% of the global population are currently either overweight or obese, with an alarming projection
that over half of the global adult population would be affected by 2035°.

Elevated BMI levels co-existing with various degrees of underweight have been demonstrated in several
African countries including Nigeria and other Sub-Saharan African countries, giving rise to the double-
burden of malnutrition®”. In the case of Ghana, a similar trend of increasing levels of overweight and obesity
has been reported in recent years® ~° The health risks of overweight and obesity have been established and
include hypertension, diabetes mellitus, dyslipidaemias, increased risk of stroke and heart attacks, increased
risk of malignancies (breast, endometrial and colon), and an overall escalated risk of early death'®. Additionally,
overweight and obesity are associated with poor reproductive health outcomes including infertility, delayed
time-to-conception, increased risk of miscarriage and increased risk of macrosomia leading to increased risk of
caesarean section. Among women with infertility, the elevated BMI, adversely impacts their health and infertility
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treatment outcomes including Assisted Reproductive Technologies (ARTs). Obese and overweight women often
require higher doses of gonadotropins for longer durations!!~!* due to poorer response to ovarian stimulation'*.
Women with elevated BMI produce poorer quality oocytes and embryos!*-!7, due to higher prevalence of
oocyte morphological abnormalities!®!® resulting in significantly lower numbers of embryos available for
transfer. Further, they have lower pregnancy rates with increased rates of miscarriages compared to non-obese
controls!>%,

Studies on the prevalence of elevated BMI among infertile women attending ART facilities is limited globally.
Our literature search revealed very scanty data available on this subject globally, with one such study among
60 purposively selected Indian infertile women?!. Despite its importance, prevalence of abnormal BMI among
women seeking infertility treatment in Sub-Saharan Africa (SSA) has not received the needed research attention.
This study sought to document this and fill the knowledge gap on the subject in the Ghanaian context while
providing evidence to inform preventive interventions.

Method

This retrospective study involved the review and analysis of a five-year archived data of patients from 2012 to
2017 who attended the Ruma Fertility and Specialist Hospital in Kumasi, Ghana, to seek treatment for infertility.
The data was retrieved from patients’ case notes in the hospital’s main database and included data of all females
18years and above. The study protocol was approved, and permission granted by the management of Ruma
Hospital (RUMA/PT/OL/019/030) before data collection commenced. Ethical clearance and Institutional
Review Board (IRB) approval for the study were granted by the Committee on Human Research, Publication
and Ethics (CHRPE) of the Kwame Nkrumah University of Science and Technology (KNUST), Kumasi, Ghana.
(CHRPE/AP/135/20). The research methodology, data collection, analysis, and reporting processes have been
carried out with full compliance with relevant guidelines and regulations. All necessary approvals and informed
consent have been obtained, and the rights and confidentiality of all participants have been safeguarded.

Patients who visited the hospital with complaints other than infertility were excluded from the study, as well
as those with missing BMI records.

Data obtained focussed on patients’ sociodemographic characteristics; patients’ body mass index (BMI)
in kilogram per square meter; type and duration of infertility in years. The sociodemographic characteristics
included patients’ age, occupation, educational level, religion, and marital status. Infertility was categorized as
‘primary’ if the woman had never been pregnant, and ‘secondary’ if she had ever been pregnant irrespective of
its outcome. The patients’ BMI were categorised as: underweight (< 18.5 kg/m?); normal weight (18.5 kg/m? -
24.99 kg/m?); overweight (25.0 kg/m? - 29.99 kg/m?) and obese (=30 kg/m?). The weight, height and the BMI
were calculated with an electronic scale (JENIX height, weight, and BMI measuring system - model: DS-103-
South Korea). The electronic scale simultaneously measured the three afore-mentioned indices automatically
and displayed results digitally. The resulting data was entered in Microsoft Excel spreadsheet, cleaned and
exported into SPSS (version 22; Chicago, IL) for analysis. Data was summarized as frequencies and proportions.
Chi-square test was used to test for associations between demographic characteristics and BMI measurement
categories. All reported p-values were considered statistically significant at a level of p-value below 0.05.

Results

A total of 3,660 patients reported for infertility treatment over the study period and were included in the review.
The ages of the patients ranged between 18 and 68 years, the mean age was 36years, with standard deviation 7
years (36 + 7). Majority of the participants 51.94% (1,898/3,660) seeking infertility treatment was in the 30-39
years age category, whilst 2.20% (80/3,660) of the women were aged 50years and above. (Table 1).

Approximately half, 47.24% (1,729/3,660) of the respondents had completed secondary education; 45.90%
(1,680/3660) completed tertiary education; 5.82% (213/3660) completed primary education; and 1.04%
(38/3660) had no formal education. Christianity was the dominant religion practised by 90.98.% (3,330/3660) of
the participants and Islam by 9.02% (330/3,660) (Table 1).

Majority of participants, 91.83% (3,361/3660) were married, 4.64% (170/3660) were in relationships, 3.22%
(118/3660) were single, while 0.08% (3/3,660) and 0.22% (8/3,660) were divorced or widowed respectively.

Overall, the average weight and height of the participants were 75 kg+14.8 and 1.6 m+0.1 respectively.
Regarding participants’ BMI, 39.56% (1,446/3,660) and 37.27% (1,363/3,660) of participants were obese and
overweight respectively; whilst 22.35% (818/3,660) and 0.82% (30/3,660) had normal weight and underweight
respectively (Table 1).

Of participants who were overweight, 51.47% (702/1,364) were aged between 30-39years, 25.15% (343/1,364)
were within 40-49years, whilst 21.48% (293/1,364) were 18-29 years (Table 2).

Of the obese participants, 53.52% (775/1,448) were between 30 and 39 years, 31.08% (450/1,448) were
between 40-49years, whilst 12.50% (181/1,448) were between ages 18-29years, and 2.90% (42/1,448) were at
least 50 years old (Table 2).

Comparing the educational levels of participants and their BMI categories, it was found that, overweight
participants, 47.87% (653/1,364) had secondary education whilst 45.60% (622/1,364) had tertiary education.
Only 5.57% (76/1,364) of the overweight participants had primary education with 0.95% (13/1,364) having had
no formal education.

Of the participants who were obese, the majority, 50.62% (733/1,448) had attained secondary education and
42.54% (616/1,448) had tertiary education. Only 5.87% (85/1,448) of these participants had primary education
whilst 0.96% (14/1,448) had no formal education (Table 3).
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Variables Frequency | Percentage (%)
Age

18-29 741 20.28
30-39 1,898 51.94
40-49 935 25.59
50 and above 80 2.19
Level of education

No formal education 38 1.04
Primary 213 5.82
Secondary 1,729 47.24
Tertiary 1,680 45.9
Religion

Christianity 3,330 90.98
Islamic 330 9.02
Occupation

Artisans 462 12.62
Civil servants 890 24.32
Corporate workers 454 124
Health workers 398 10.87
Student 102 2.79
Trading 1,354 36.99
Marital status

Divorced 8 0.22
In relationship 170 4.64
Married 3,361 91.83
Single 118 3.22
Widowed 3 0.08
BMI range

Normal weight 818 22.35
Obese 1,448 39.56
Overweight 1,364 37.27
Underweight 30 0.82

Table 1. Socio-demographic characteristics of participants.

BMI category
Age category (years) | Underweight | Normal weight | Overweight | Obese Total
18-29 12 (40.00%) 259 (31.66%) 293 (21.48%) | 181 (12.50%) 741
30-39 11 (36.66%) | 411 (50.24%) | 702 (51.47%) | 775 (53.52%) | 1,898
40-49 7 (23.33%) 135 (16.50%) 343 (25.15%) | 450 (31.08%) 935
50 and above 0 (0%) 12 (1.47%) 26 (1.91%) 42 (2.90%) 80
Total 30 (100%) 818 (100%) 1,364 (100%) | 1,448 (100%) | 3,660

Table 2. Comparison of age categories and BMI categories of participants.

Level of education | Underweight | Normal weight | Overweight | Obese Total
No formal education | 1 (3.33%) 10 (1.22%) 13 (0.95%) 14 (0.96%) 38
Primary 1(3.33%) 51 (6.23%) 76 (5.57%) | 85 (5.87%) 213
Secondary 12 (40.00%) 331 (40.46%) 653 (47.87%) | 733 (50.62%) | 1,729
Tertiary 16 (53.33%) 426 (52.08%) 622 (45.60%) | 616 (42.54%) | 1,680
Total 30 818 1,364 1,448 3,660

Table 3. Comparing participants’ educational levels with BMI categories.
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Primary 13 (43.33%) 301 (16.56%) 504 (36.95%) | 533 (36.81%) | 1,351
Secondary 17 (56.67%) 517 (28.445) 860 (63.05%) | 915(63.19%) | 2,309
Total 30 1,818 1,364 1,448 3,660

Table 4. Type of infertility and participants’ BMI categories.

B Underweight B Normal weight Overweight M Obese

.
<2 2 -5

72
6 - 10 11 - 14 215

FREQUENCY

DURATION OF INFERTILITY

Fig. 1. Comparison between BMI categories and duration of infertility.

As indicated in Tables 4 and 63.05% (860/1,364) of the patients diagnosed with secondary infertility were
overweight with the remaining being primary infertility patients. A similar trend was observed in those with
obesity with 63.19% (915/1,448) of the patients who were obese had secondary infertility.

Analysis of the type of infertility in relation to the BMI category revealed that, majority of the women with
both primary 36.95% (504/1,364) and secondary infertility 63.05% (860/1,364) were overweight. Similarly, most
of the participants who were obese had primary 36.81% (533/1448) and secondary 63.19% (915/1,448). This
analysis illustrates an increase prevalence of both primary and secondary amongst the overweight and obese
BMI categories (Table 4).

Significantly higher number of clients who were overweight (457) and obese (526) had infertility duration
of 2-5 years compared with those who were of normal weight (295). Similarly, higher number of clients who
were overweight (464) and obese (498) had infertility duration of 6-10 years compared with those who were of
normal weight. This showed that in all BMI categories, the duration of infertility was longer in overweight and
obese clients than in clients with normal weight (Fig. 1).

Further, the highest occurrence of overweight and obesity was amongst traders (508 and 533 respectively)
followed by civil servants (328 and 345 respectively). The least occurrence of overweight and obesity was amongst
students and health workers (Fig. 2).

As indicated in Table 5, only two parameters - age and level of education of participants had statistically
significant associations with their BMI categories (p < 0.05). The remaining characteristics showed no association
with BMI scale.

Discussion
This study reviewed the body mass index distribution of women seeking infertility treatment in Ghana.

From this study, the mean age and BMI of women seeking infertility treatment were 35.50years and 29.08 kg/
m? respectively. This is comparable to findings reported from a similar study by Owiredu WKBA, et al., on the
association of anthropometric indices with hormonal imbalance among women with infertility who sought
treatment at Komfo Anokye Teaching Hospital in Kumasi, Ghana®.

Overall, 76.83% of the women with infertility at the Ruma Fertility and Specialist Hospital were obese (39.56%)
and overweight (37.27%), with just over one-fifth (22.35%) having normal BMI. The prevalence of overweight
and obesity from our study appears much higher than findings from a previous similar study by Shanthakumari
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Fig. 2. Comparison between patients’ body mass index and occupation.

Variables Calculated value | P-value
Age category <0.001 p<0.05
Level of education 0.003 p<0.05
Religion 0.834 p>0.05
Occupation 0.523 p>0.05
Duration of infertility | 0.173 p>0.05
Marital status 0.884 p>0.05
Type of infertility 0.909 p>0.05

Table 5. Associations between participants’ sociodemographic characteristics and their BMI categories.

K, et al.?! that reported 35% of infertile women to be overweight and obese in India. The proportions of normal
and underweight were comparable from these two studies?!. Again, the prevalence of overweight and obesity
from our study appears higher than those reported from a systematic review on the epidemic of obesity in Ghana
in the same year of our study’ and among participants of the earlier Women'’s Health Study of Accra, Ghana®.

This high prevalence found from our study is over twice what Asosega et al. reported as an overall prevalence
of overweight/obesity among reproductive-age women in Ghana as 35.4%, without a breakdown of those who
were fertile or infertile, nor the various BMI categories of participants®’. Further, the Ghana Demography and
Health Survey (2022) reported a lower 50% prevalenc of overweight or obesity among Ghanaian women®!.

Admittedly, while our current study was among a clinical cohort of women with infertility, the other studies
were among women in the general population and not necessarily those with infertility. As a result, and seeing
the availability of evidence that suggest a link between elevated BMI and infertility, our study population may
have demonstrated such a high prevalence due the inherent selection bias of our population of women with
infertility??. Our findings are also consistent with the research evidence that indicates the prevalence of infertility
in obese women is on the ascendancy'®, and that increasingly larger numbers of women seeking medical
intervention to achieve pregnancy are reportedly overweight or obese?>?%.

Similarly, infertility has been reported to be three-fold higher in obese women than non-obese women, with
reduced overall pregnancy probability when the woman’s BMI exceeds 29 kg/m?!>25,

Our study found that a significant majority of women with elevated BMI were between 30 to 49years, in
keeping with existing evidence that BMI generally increases with age among urban women®*?* with women
within the 35 and 44 year age-bracket reportedly having the highest odds of being overweight and obese,
according Agbeko et al.**. The rural - urban distribution of elevated BMI was not included in this retrospective
review.

Our current study also found that infertility and BMI increase with participants’ educational level. These
findings are consistent with previous studies which revealed that higher education was associated with twice
the tendency of becoming overweight or obese in women, compared with women with lower education®*. It
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also agrees with evidence that women with tertiary education had the highest prevalence of obesity compared
with less literate and illiterate women?’. However, this finding appears to contrast other researchers’ reports that
indicated a higher prevalence of overweight and obesity among women with no or low education compared with
those with secondary education or higher in seven Sub-Saharan African countries*. The disparity may probably
be explained by the fact that our review focused on a clinical cohort of women with infertility, and differs from
the continent-wide non-clinical based health survey among those seven African countries.

Another important finding in this current study is that many more obese and overweight women presented
with secondary than primary infertility, suggesting the possibility that elevated BMI plays a major role in
secondary infertility. A plausible explanation could be the effect of retained pregnancy-related weight gain from
their previous pregnancies, however, this may not entirely account of early loss of previous pregnancies. This is
consistent with research finding which suggest that childbearing is a risk factor for BMI elevation’, and that for
every childbirth there is a risk of 7% increase in BMI*!, as women usually struggle to lose all the weight gained
during pregnancy®%42,

In terms of occupation, the risk of being obese and overweight was greatest among traders, followed closely
by civil servants, artisans, health workers and students. This finding reflects the national narrative by Ofori-
Asenso et al., that, in Ghana, women tend to settle for more sedentary occupations such as table-top trading,
resulting in lower levels of physical activity among Ghanaian women than men®. Further, the elevated BMI
risk among health workers agrees with findings of high level of physical inactivity and compromised dietary
habits such as late night eating as contributory factors to overweight and obesity among Nurses and Midwives in
Ghana*®. Occupation dictates an individual’s physical or sedentary activity level, and together with behavioural
lifestyle and socioeconomic characteristics, may potentially influence the propensity for elevated BMI**-45,

Opverall, only two among the seven main sociodemographic characteristics, namely age and level of education
had significant associations with elevated BMI. This finding is in line with findings from a previous Health
Survey data by Agbeko et al.** and a large Demographic and Health Survey (DHS) involving 32 Sub-Saharan
African countries by Neupane et al.” who observed a positive significant association between age, education,
wealth, and overweight and obesity. However, findings from a similar prevalence study done among clinical
cohorts in Mangalore, India by Shanthakumari?!' found no such associations. This may possibly be explained by
their limited sample size of only 60 infertile women.

Strengths and limitations of study

To the best of our information, this work has been the first such research to analyse elevated BMI and associated
sociodemographic parameters among women with infertility in Ghana. Additionally, data collection was done
by highly trained research assistants comprising Nurses and Health Information Technologists in this reputable
fertility hospital with very stringent internal data quality assurance mechanisms in place.

The results of this research must be interpreted with cautions because of the limitation of retrospective archival
research methodology. Notably among these limitations, our findings cannot assign causality of infertility as
only due to elevated BMI from our work. Also, the inherent disadvantages of the tendency of selection bias need
to be considered.

Finally, generalizability of the present study is limited because it was based on data from a single ART service
provider in Ghana.

There is therefore the need for an expanded prospective follow-up study involving a representative sample
of women attending multiple fertility hospitals in Ghana to give a wider and more representative picture of the
prevalence of elevated BMI among this clinical cohort.

Conclusion
Overall, 76.83% of the women with infertility at Ruma, in Ghana had elevated BMI, made up of 39.56% obese
and 37.27% overweight, while 22.35% have normal BMI. The participants’ age and level of education were
significantly associated with elevated BMI. Elevated BMI was more prevalent among women with secondary
infertility.

Increased awareness creation on the prevalence, impact and prevention of elevated BMI among women
needs to be prioritized in Ghana.

Recommendations for further research

On the basis of our findings, we recommend a more rigorous prospective, multi-center research design to further
examine the impact of elevated BMI on fertility and pregnancy outcomes in our Ghanaian context to inform
public health policy and interventions.

Data availability
The datasets generated during and/or analysed during the current study are available from the corresponding
author on reasonable request.
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