
Sehgal et al. 
Reproductive Biology and Endocrinology           (2023) 21:71  
https://doi.org/10.1186/s12958-023-01121-6

RESEARCH Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Reproductive Biology
and Endocrinology

Integrative medicine utilization 
among infertility patients
Shruti Sehgal1, Ashley Dyer1, Christopher Warren1, Isabel Galic1 and Tarun Jain1,2* 

Abstract 

Background  Previous research suggests that some women are using integrative and complementary holistic 
approaches to optimize their own health and treat infertility. We aimed to determine patterns of integrative medicine 
use among those seeking fertility optimization by 1) Characterizing patterns of integrative medicine use to increase 
fertility; 2) Identifying demographic predictors associated with such integrative medicine use; and 3) Exploring cul-
tural and religious influences on use of integrative medicine.

Methods  Cross-sectional self-reported survey data were collected from 1460 patients presenting to an academic 
fertility center in Chicago, Illinois. Variables were described with univariate frequencies and proportions, unadjusted 
bivariate comparisons were made between patient-level factors and reported integrative modality use, and multi-
variable logistic regression evaluated the strength of covariate-adjusted predictors of reported integrative medicine 
utilization.

Results  80.4% of respondents reported using at least one integrative medicine modality to treat infertility (Acu-
puncture: 38.5%, Yoga: 27.6%, Massage: 25.8%, Meditation: 16.7%, and Herbal supplements: 18.5%). Diet therapy 
was the most frequently utilized modality (74.0%) followed by body therapy (45.2%), traditional alternative medi-
cine (42.0%), mind therapy (32.1%), and senses therapy (23.0%). Any integrative medicine modality use was 4.03 
times more likely among Hindu respondents compared to participants that identified as not religious (95% CI 
1.2–13.7, p < 0.026). Significant differences in specific modality use were observed by race, religious affiliation, age, 
income, and insurance coverage.

Conclusion  Most infertility patients in our study reported using at least one integrative medicine modality to help 
them conceive. Utilization was associated with age of participant, religious affiliation, annual income, and insurance 
coverage. Further research is needed to assess the impact of integrative medicine utilization on patient quality of life 
and outcomes.
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Background
As reproductive technology becomes increasingly avail-
able and accessible to individuals experiencing infer-
tility in the United States (US) [1], previous research 
suggests that an increasing number of women and cou-
ples are also seeking holistic approaches to optimize 
their own fertility and health using integrative and com-
plementary modalities [2, 3]. According to the National 
Institutes of Health, complementary medicine is defined 
as pairing a non-mainstream approach together with 
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conventional medical practices [4]. The overarching 
goal of integrative and complementary health practices 
places an emphasis on treating the whole person from 
physical, pyscho-emotional, and spiritual perspectives 
rather than focusing medical treatment on treating one 
single organ system [4].

Previous data from the 2007 National Health Interview 
Survey (NHIS) indicates that 67% of women of reproduc-
tive age used complementary and holistic approaches, 
predominately for back pain, neck pain, and anxiety [2]. 
Among women who were pregnant or within the post-
partum period, 20% reported using complementary and 
holistic approaches for pregnancy-related health condi-
tions [2]. One study by Smith et al. (2010) articulated the 
prevalence of integrative and complementary modalities 
used by couples in a prospective cohort of eight commu-
nity and academic reproductive endocrinology practices 
where 29% of the total population reported using an inte-
grative and complementary modality with acupuncture 
(22%), herbal therapy (17%), and body work (5%) being 
the most utilized [3].

Over a decade later, an increased understanding of the 
patterns of use of integrative medicine modalities among 
patients seeking to treat infertility is imperative to help 
allopathic physicians engage with patients in clinical 
decision-making. This may also serve as an opportunity 
to explore the evidence base further and articulate how 
allopathic and integrative clinicians may best collaborate 
to provide comprehensive, patient-centered care. Our 
study goals were to determine patterns of integrative 
medicine use among those seeking fertility optimization 
by 1) Characterizing patterns of integrative medicine use 
to increase fertility; 2) Identifying demographic predic-
tors associated with such integrative medicine use; and 3) 
Exploring cultural and religious influences on use of inte-
grative medicine.

Methods
Study setting
A cross-sectional study was conducted at the North-
western Center for Fertility and Reproductive Medicine, 
within the Division of Reproductive Endocrinology and 
Infertility, at Northwestern University’s Feinberg School 
of Medicine. The study was approved by the Institutional 
Review Board at Northwestern University.

Survey instrument
The 32-question survey instrument used in this study was 
adapted from previous work [5]. It was then reviewed and 
piloted by a fertility physician, non-fertility physician, 
licensed clinical psychologist specializing in women’s 
reproductive health, and five research study staff includ-
ing a survey methodologist and biostatistician. The final 

version of the survey consisted of questions that inquired 
about patient demographics, infertility history, attitudes, 
and beliefs towards seeking fertility care, and treatments 
including usage of integrative modalities to improve our 
understanding of patient experiences with infertility and 
to account for technological advancements to fertility 
care made in the last decade.

Study procedures
The survey, programmed into an electronic data capture 
platform, REDCap, was administered to 5,000 unique 
participants who presented to the Northwestern Center 
for Fertility and Reproductive Medicine for at least one 
visit between June 2018 and September 2019. Email 
addresses of participants were obtained via the North-
western Enterprise Data Warehouse. The electronic 
consent form and survey were e-mailed in September of 
2019 and responses were collected over the next month. 
Those that did not respond received two additional fol-
low-up emails to encourage completion.

Northwestern Center for Fertility and Reproductive 
Medicine has three clinical sites throughout the greater 
Chicago area, allowing for potential patients from dif-
ferent locations to obtain access to care. Of the 5,000 
e-mails sent, 377 were not delivered due to incorrect 
e-mail addresses. Out of the remaining 4,623 surveys 
sent, 1,460 responses were collected from participants 
(32% response rate). Baseline demographic data were also 
obtained from the Northwestern Enterprise Data Ware-
house to evaluate potential nonresponse bias between 
survey responders and non-responders.

Statistical analysis
Descriptive univariate frequencies, and percentages were 
calculated for all available categorical data to summa-
rize participant demographics and reported Integrative 
Medicine Modality (IMM) use. For categorical outcomes, 
Pearson’s chi-squared tests were calculated to compare 
unadjusted quantities, while a series of multiple logistic 
regression models were fit to examine factors associated 
with reported use of each patient-reported IMM. Logistic 
regression models calculated odds ratios that were statis-
tically adjusted for the following factors: age (< 35, 35–37, 
38–40, 41–42, > 42); parity (parous vs. nulliparous); race/
ethnicity (White, Black, Latinx, Asian, multiple/other); 
in-come (< $100 K, $100–200 K, $200–400 K, > $400 K); 
religion (Catholic, Protestant, Jewish, nonreligious or 
spiritual, other Christian, Hindu, other); education (less 
than a bachelor’s, bachelor’s, master’s, or terminal pro-
fessional degrees); and insurance coverage for fertility 
treatment (none, < 50%, 50%–75%,or > 75% coverage). All 
analyses were conducted using Stata 17 (StataCorp LLC, 
College Station, TX). Reported P values were 2-sided 
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significance tests with conventional p < 0.05 thresholds 
employed to evaluate statistical significance.

Results
Demographics
As seen in Table  1, most respondents in our sample 
(N = 1460) were white (72.2%), while 10.0% identified as 
Asian, 7.0% as Black or African American, 5.4% as His-
panic/Latino, and 5.4% as multiple or other racial/ethnic 
identities. Overall, most respondents held higher educa-
tion degrees (Masters: 40.5%; Professional degree: 19.1%) 
and had an annual household income of over $100,000 
(81.2%). Majority of the respondents were catholic 
(37.5%), under 35 years of age (35.7%), and suggested that 
their physician understood their cultural background 
(79.4%).

IMM use
Table 1 shows that 80.4% of respondents reported using 
at least one IMM to increase their chance of getting preg-
nant (Acupuncture: 38.5%, Yoga: 27.6%, Massage: 25.8%, 
Meditation: 16.7%, Herbal supplements: 18.5%). There 
were no significant differences in overall IMM use by 
racial group or religious affiliation in this sample. There 
was a significant difference in IMM usage by relationship 
status with fewer respondents that identified as “single” 
reporting IMM use (52.5%) compared to those in a het-
erosexual relationship (83.1%) (p < 0.0001). There was 
some difference in IMM usage across education levels 
with 83.4% of the respondents with a bachelor’s degree 
and 82.4% with a master’s degree suggesting IMM usage, 
when compared to those that suggested less than a bach-
elor’s degree (75.0%). A greater number of respondents 
with an income more than or equal to $100,000 reported 
using at least one IMM ($100,001—$200,000: 81.7% 
and > $200,000: 81.5%) than those with an income of less 
than $100,000 (75.6%). Frequency of IMM usage directly 
increased as insurance coverage increased with a 6% dif-
ference between those reporting no insurance coverage 
and those reporting full insurance coverage for fertil-
ity treatment (No coverage: 76.5%, 75%-100% coverage: 
82.4%). There was also a 10% difference in percentage 
of people using any IMM between those under 35 years 
(78.1%) and over 42 years of age (88.8%).

Acupuncture
Acupuncture use to assist with fertility was reported in 
38.5% of all survey respondents, with significant differ-
ences by race, religious affiliation, relationship status, 
income, education, and age. A majority of these respond-
ents identified as white (42.2%), or “multiple/other” racial 
identities (38.0%). Those in heterosexual or same sex 
relationships reported higher utilization of acupuncture 

(40.4% and 43.2% respectively) than those who reported 
being single or divorced or separated (19.2% and 31.3%% 
respectively). The highest percentage of acupuncture 
use (44.5%) was among respondents whose income was 
greater than $200,000 annually. Similarly, those whose 
insurance covered 75–100% of their fertility treatment 
more commonly reported using acupuncture (40.6%) 
than those with no coverage (33.0%). Acupuncture utili-
zation was more common among those over the age of 42 
(44.9%) than those younger than 35 years (32.4%).

Yoga
27.6% of all respondents in this sample reported having 
practiced yoga to assist with fertility. There were sig-
nificant differences by relationship status, education, 
and income. Yoga was least common among those that 
reported being single (15.2%). Most frequent yoga use 
was reported among those with a bachelor’s or mas-
ter’s degree (31.6% and 28.4%). About one third of those 
that reported practicing yoga for fertility were Catholic, 
Protestant, or “Other Christian,” (30.5, 27.4, and 32.4% 
respectively). Yoga was also more common among those 
with an income of over $100,000 ($100,001-$200,000: 
30.6% and > $200,000: 28.3%).

Massage
About one fourth of this sample (25.8%) utilized massage 
for fertility, with significant differences by race, religion, 
education, and income. Massage was commonly used by 
respondents who identified as White (27.4%) and His-
panic/Latino (25.3%), followed by Black (24.5%,) and 
Asian (14.4%). Among religious groups, participants that 
used massage were primarily Catholic or other Christian 
(29.2% and 33.3% respectively). About a third (29.0%) of 
those that use massage also had an annual income of over 
$200,000.

Meditation
Meditation was utilized for fertility among 16.7% of 
respondents in the study. Among religious groups, medi-
tation was most common among those that identified as 
Hindu (22.9%). It was also slightly more common among 
those older than 42  years (24.3%) compared to those 
under 35 (15.9%).

Herbal supplements
Almost one fifth of respondents in the sample (18.5%) 
took herbal supplements to assist with fertility, with 
significant differences by religious affiliation and rela-
tionship status. Almost a third of those that took herbal 
supplements were over the age of 42 years (29.0%).

Table 2 describes the overall frequency of every inte-
grative medicinal modality queried in the survey. For 
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each modality category, participants were able to select 
multiple modality responses or “none of the above.” 
Diet therapy was the most frequently utilized modality 
(74.0%) followed by body therapy (45.2%), traditional 
alternative medicine (42.0%), mind therapy (32.1%), and 
senses therapy (23.0%). Among diet therapies, Vitamin 
D, other vitamins, and CoQ10 were most frequently 
utilized (43.2%, 44.7%, and 35.4% respectively). Among 
non-diet related modalities, acupuncture (38.5%), yoga 
(27.6%), massage (25.8%), and meditation (16.7%) were 
the most frequently reported. Furthermore, the major-
ity of the respondents in our study used 1–5 integrative 
medicine modalities for fertility treatment (Fig. 1).

Factors associated with the use of integrative medicine
Predictors of any integrative medicine use
Illustrated in Fig.  2, any IMM use was 4.03 times more 
likely among Hindu respondents compared to par-
ticipants that identified as not religious (95% CI 1.2–
13.7, p < 0.026). Hispanic/Latino race (OR 1.6, 95% CI 
0.8–3.3), age over 42  years (OR 1.9, 95% CI 0.9–3.7), 
income > $200,000 (OR 1.5, 95% CI 0.9–2.2, and higher 
insurance coverage (OR 1.4, 95% CI 0.96–2.1) for fertility 
treatment was associated with an increased likelihood of 
integrative medicine use. Overall IMM use was 1.8 times 
more likely in those with an unexplained cause of infer-
tility (95% CI 1.3–2.5, p < 0.001) compared to those who 
knew their cause of infertility.

Specific modalities were also analyzed by demographic 
predictors that describe trends in the population, i.e., 
by race, age, religious affiliation, education, income, and 
insurance status (Fig. 3).

Predictors of acupuncture use
Black, Latinx, and Asian participants were significantly 
less likely than white participants to use acupuncture 
(OR 0.6, 95% CI 0.4–1.0; OR 0.4, 95% CI 0.2–0.8; OR 0.5, 
95% CI 0.3–0.9 respectively). Compared to respondents 
who were under 35  years of age, those who were above 
40 were more likely to use acupuncture (41–42 OR 1.9, 
95% CI 1.2–2.9 and > 42 OR 1.7, 95% CI 1.1–2.7). Catho-
lics were 1.6 times (95% CI 1.2–2.) and other Christians 
were 1.9 times (95% CI 1.2–3.1) more likely to report 
acupuncture use than their non-religious counterparts. 
Those with an income of greater than $200,000 were sig-
nificantly more likely than those with an income of less 
than $100,000 to use acupuncture (OR 1.6, 95% CI 1.1–
2.3, p < 0.008).

Predictors of yoga use
Respondents who identified as part of “multiple” or 
“other” racial groups were significantly more likely to 
utilize yoga (OR 1.8, 95% CI 1.1–3.0) than their White 
counterparts. Compared to respondents who were 
under 35  years of age, those who were above 40 were 
more likely to use yoga (41–42 OR 1.5, 95% CI 1.0–2.3 
and > 42 OR 1.1, 95% CI 0.7–1.8). Participants with 
an income greater than $100,000 were significantly 
more likely to use yoga than those with an income of 
less than $100,000 (100-200 K OR 1.6, 95% CI 1.1–2.3 
and > 200 K OR 1.4, 95% CI 1.0–2.1). Catholics were 1.4 
times (95% CI 1.0–1.9), other Christians were 1.7 times 
(95% CI 1.0–2.9), and Hindus were 1.3 times (95% CI 
0.6–3.3) more likely than their non-religious counter-
parts to use Yoga as an integrative modality. Bachelor’s 

Table 2  Overall frequencies by integrative modality as reported 
by participants

Total N = 1460 N %

Traditional Alternative Medicine 613 42.0
Acupuncture 526 38.5

Chinese Medicine 164 11.2

Naturopathy 97 6.6

Ayurveda 26 1.8

None of the above [response option] 847 58

Body Therapy 660 45.2
Yoga 403 27.6

Massage 377 25.8

Chiropractor 168 11.5

Energy field therapy 38 2.6

Tai Chi 3 0.2

None of the above [response option] 800 54.8

Mind Therapy 469 32.1
Meditation 244 16.7

Psychotherapy 189 13

Biofeedback 5 0.3

None of the above [response option] 991 67.9

Senses Therapy 336 23.0
Visualization and guided imagery 108 7.4

Music 97 6.6

Dance 41 2.8

None of the above [response option] 1124 77

Diet Therapy 1,081 74.0
Other vitamins 652 44.7

Vitamin D 631 43.2

CoQ10 517 35.4

Nutrition/weight loss regimens 392 26.9

DHEA 380 26

Specific fruits/veg 335 23

Herbal supplements 270 18.5

None of the above [response option] 379 26
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and master’s degree respondents were more than twice 
as likely to use yoga as their counterparts with no bach-
elor’s degree (OR 2.6, 95% CI 1.2- 5.6; OR 2.2, 95% 1.0–
4.7 respectively).

Predictors of massage use
While Asian participants were less likely to use massage 
(OR 0.42, 95% CI 0.2–0.8), those that identified as part 
of “multiple” or “other” racial groups were significantly 

Fig. 1  Distribution of total number of specific integrative medicine modalities (IMM) used

Fig. 2  Factors associated with any integrative medicine used for fertility treatment
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more likely to use massage (OR 1.2, 95% CI 0.7–2.1) than 
their White counterparts. Participants over the age of 35 
were significantly more likely than those under 35 to uti-
lize massage (35–37 OR 1.1, 95% CI 0.8–1.6; 38–40 OR 
1.3, 95% CI 0.9–1.9; 41–42 OR 1.4, 95% CI 0.9–2.3; > 42 
OR 1.4, 95% CI 0.8–2.2). Compared to non-religious 
respondents, Catholics, other Christians, and Hindus 
were more likely to report using massage (OR 1.3, 95% CI 
0.9–1.7; OR 1.7, 95% CI 1.0–2.8; OR 1.5, 95% CI 0.5–4.2 
respectively).

Predictors of meditation use
Meditation and hypnosis use was significantly higher 
among Black (OR 1.7, 95% CI 0.9–3.0), Latinx (OR 1.4, 
95% CI 0.8–2.7), and multiple/ other race (OR 1.5, 95% 
CI 0.8–2.7) respondents, but lower among Asians (OR 
0.7, 95% CI 0.3–1.3) when compared to their White 
counterparts. Other significant predictors for meditation 
use were age more than 42 (OR 1.6, 95% CI 0.9–2.8), Hin-
duism (OR 3.0, 95% CI 1.1–8.4), master’s or professional 
degree (OR 1.6, 95% CI 0.7–3.9; OR 1.7, 95% CI 0.7–4.2 
respectively), and less than 50% insurance coverage (OR 
1.7, 95% CI 0.9–3.2).

Predictors of herbal supplements use
Respondents who identified as Black and Asian were 1.4 
times more likely (95% CI 0.8–2.4 and 95% CI 0.8–2.6 

respectively) to use herbal supplements than their White 
counterparts. Compared to those who were less than 
35 years of age, respondents who were more than 42 were 
1.6 times more likely to use herbal supplements (95% CI 
1.0–2.8). While Catholic (OR 1.3, 95% CI 0.9–1.9) and 
other Christians (OR 1.7, 95% CI 1.0–3.0) had higher 
likelihood for herbal supplement use, Protestant (OR 0.9, 
95% CI 0.6–1.4), Jewish (OR 0.8, 95% CI 0.4–1.5), and 
Hindu respondents (OR 0.5, 95% CI 0.2–1.5) had a sig-
nificantly lower likelihood. Other significant predictors 
identified for herbal supplement use were bachelor’s or 
master’s degree (OR 1.1, 95% CI 0.5–2.2 and OR 1.0, 95% 
CI 0.5–2.1 respectively), and 100-200  K annual income 
(OR 1.4, 95% CI 0.9–2.1).

Discussion
To our knowledge this is the first published study to 
analyze predictors of IMM use by each modality (rang-
ing from traditional alternative medicine to diet therapy) 
within a population of fertility patients in the US. Our 
study found that at least one IMM was used as an adjunct 
to fertility care by 80.4% of the respondents. Acupunc-
ture, yoga, and massage were the most utilized IMM 
(38.5%, 27.6%, and 25.8%, respectively) while a smaller 
fraction of study participants utilized herbal supplements 
and meditation (18.5% and 16.7% respectively). Most of 
the respondents reported using 1–5 modalities.

Fig. 3  Predictors of individual integrative medicine modality (IMM) utilization for fertility treatment
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Compared to prior studies on the use of integra-
tive methods, our study shows an increase in IMM use 
in the last decade. Using data from the NHIS, Clarke 
et al. reported that complementary health approach use 
among U.S. adults was 34% in 2012 [6]. Similar to NHIS 
prevalence data between 2002 and 2012 [6, 7], Scott et al. 
observed increases in the use of meditation, chiroprac-
tic, and massage therapy [8]. Yoga was the most com-
monly used complementary health approach among U.S. 
adults in 2012 (9.5%) and 2017 (14.3%) [7]. This trend 
is consistent with our findings that show that 27.6% of 
all participants in our sample reported having practiced 
yoga to assist with fertility. Significant differences were 
observed by relationship status, religious affiliation, 
and income. Yoga was least common among those that 
reported being single (15.2%). About one third of those 
that reported practicing yoga for fertility were Catholic, 
Protestant, or “Other Christian,” (30.5, 27.4, and 32.4% 
respectively). It was also more common among those 
with an income of over $100,000 (100  K-200  K: 30.6% 
and > 200 K: 28.3%).

Furthermore, IMM utilization in our study is much 
higher than an 18-month prospective cohort study in 
Northern California that reported a 29% complemen-
tary and alternative medicine (CAM) use among couples 
seeking fertility treatment [3]. Our study also indicates 
that specific methods such as acupuncture use may 
have nearly doubled in the last decade, with 22% of cou-
ples seeking fertility care reporting acupuncture use in 
2010 [3] compared to nearly 39% of participants in our 
study. Similarly, meditation practice appears to be more 
commonly practiced with 1% reporting meditation use 
in 2010 [3] compared to nearly 17% of participants in 
2019. Although many traditional alternative and dietary 
modalities queried in our study originate from the heal-
ing traditions of non-Western countries where they are 
well-accepted and regarded as primary healing practices, 
a greater number of patients are turning to complemen-
tary and alternative therapies, even in US, for several rea-
sons. First reason is due to a recent shift in US healthcare 
towards a more holistic and individualized approach to 
healing, resulting in an increasing demand [9, 10]. Sec-
ond reason may be due to the increased availability of 
complementary medicine at a comparatively lower cost 
when compared to assisted reproductive technologies 
[11]. The third reason may be due to concern about the 
adverse effects of conventional medicine versus the ben-
efit of an individualistic approach to patient care that 
incorporates the mind, spirituality, as well as the body [3, 
11]. A recent retrospective study in Texas showed that 
adult hospitalized patients who received integrative med-
icine were more likely to have reduced pain, lowering the 
hospital cost by nearly 4% [12].

Another interesting observation in our study was the 
utilization of diet therapy by nearly three fourths of our 
sample. Diet is considered an effective intervention for 
improving fertility and reproductive health. Specifically, 
caloric intake and diet constituents play a significant role 
in the treatment of infertility caused by endometriosis 
and ovulation disorders. In our study, among diet thera-
pies, Vitamin D, CoQ10, and other vitamins were the 
most frequently utilized (43.2%, 35.4%, and 44.7% respec-
tively). It has been reported that integrating the diet with 
some nutritional supplements and antioxidants (Lipoic 
acid, Vitamin E, Vitamin C and CoQ10), can help improve 
fertility by reversing the bodily imbalance between the 
anti-oxidant protection and free radical (ROS) release 
[13, 14]. Notably, several reports suggest that major-
ity of infertility cases due to ovulation disorders may be 
preventable through modifications of diet and lifestyle, 
particularly by increased consumption of either proteins 
or low-glycemic index carbohydrates [14–16]. A system-
atic review by Shang et al. suggests that positive dietary 
changes improve fertility outcomes in women with poly-
cystic ovary syndrome (PCOS) [17], one of the common 
causes of female infertility, affecting 6–12% of US women 
of reproductive age [18]. They reported that the clinical 
pregnancy rate increased, especially with the Mediter-
ranean and low-carbohydrate diets, and was shown to 
further improve with a longer diet treatment. Decreas-
ing carbohydrate load can reduce circulating insulin lev-
els, improve hormonal imbalance, and resume ovulation 
to improve pregnancy rates compared to the usual diet. 
Chavarro et al. found that higher adherence to a “fertil-
ity diet” (consisting of high consumption of monounsatu-
rated fat, vegetable protein, high-fat dairy, low-glycemic 
carbohydrates, multivitamins, and iron from plants and 
supplements) was associated with a lower risk of ovula-
tory infertility [19]. Similarly, in a nested case–control 
study in Spain, women with the highest adherence to 
the Mediterranean diet (characterized by high amounts 
of legumes, vegetables, fruits, olive oil, unrefined cere-
als, moderate to high consumption of fish, wine, and low 
intake of meat) had lower likelihood of experiencing dif-
ficulties getting pregnant [20].

A key finding of our study was the utilization of mind 
therapy by 32% of the respondents. Growing evidence 
suggests that mind–body interventions, such as medi-
tation, relaxation techniques, and mindfulness, can 
help in relieving the stress and depression experienced 
by infertile patients, thereby improving their quality 
of life [21, 22]. Further, mind/body therapy is shown to 
increase pregnancy rates and provide patients with skills 
in cognitive behavior therapy, relaxation training, life-
style changes, self-awareness, and social support com-
ponents [23]. Li et al. demonstrated the effectiveness of a 
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mindfulness-based intervention among women undergo-
ing their first IVF treatment [24]. A significant increase 
in mindfulness, self-compassion, meaning-based coping 
strategies, and higher pregnancy rates were observed in 
the intervention arm [24]. Rooney et  al. have described 
how mindfulness is commonly used as a coping strat-
egy for infertility patients and is introduced early in the 
therapy [25]. Keeping in mind these potential benefits, it 
will be necessary to develop culture-specific mind–body 
intervention programs for infertile women and conduct 
randomized control trials to examine the impact of these 
programs on their anxiety, depression, quality of life, and 
live-birth rates.

Similar to our study, Smith et  al. also found overall 
IMM use to be directly related to female age and higher 
income. Bivariate analyses in their study demonstrated 
that each five-year increase in a woman’s age was associ-
ated with a 28% increase in the odds of CAM use (OR 
1.28, p = 0.03). In our study, women aged over 42  years 
were nearly twice (OR 1.9, 95% CI 0.9–3.7) as likely to 
use integrative medicine when compared to those under 
35  years. Further, they reported that couples with an 
annual household income greater than $200,000 were 
twice as likely to use integrative methods than those 
earning less than $100,000. This is in line with our study 
findings showing that participants with an income of 
greater than $200,000 were nearly 1.5 times more likely 
to use integrative methods than those with an income of 
less than $100,000.

Our study also considered insurance status and reli-
gious affiliation, which no other studies describing inte-
grative method use among fertility population have 
previously assessed. Frequency of IMM usage directly 
increased as insurance coverage increased with a 6% dif-
ference between those reporting no insurance coverage 
and those reporting full insurance coverage for fertil-
ity treatment. Compared to no coverage, higher insur-
ance coverage (greater than or equal to 75%) for fertility 
treatment was associated with an increased likelihood of 
integrative medicine use (OR 1.4, 95% CI 0.96–2.1). Any 
IMM use was 4 times more likely among Hindu respond-
ents (OR 4.03, 95% CI 1.2–13) and twice among Other 
Christians (95% CI 1.0–4.0) compared to participants 
that identified as not religious. A recent work by Ellison 
et al. also demonstrates that spirituality and religiousness 
are independent predictors of certain types of CAM use. 
Compared to spiritual only persons in their study, spirit-
ual and religious individuals were 43% more likely to use 
body-mind therapies in general and religious only indi-
viduals were disinclined toward CAM use [26]. As seen 
in prior work in Canada, an individual’s tradition and 
culture might play a role in their attitude towards inte-
grative medicine use [27]. We observed that compared to 

non-religious respondents, those who identified them-
selves as Catholics and other Christians were nearly twice 
as likely to utilize acupuncture, yoga, massage, and herbal 
supplements. While Catholic and other Christians had 
higher likelihood for herbal supplement use, Protestant, 
Jewish, and Hindu respondents had a significantly lower 
likelihood. Hindus had the highest likelihood of medita-
tion use as an integrative treatment modality.

Among racial groups, Black participants were sig-
nificantly less likely than white participants to use acu-
puncture, but more likely to use meditation, and herbal 
supplements. Meditation utilization was also higher 
among Hispanic/Latinx. While Asians were less likely 
to use acupuncture, meditation, and massage, they were 
more likely to use herbal supplements. Respondents who 
identified as part of “multiple” or “other” racial groups 
were significantly more likely to utilize yoga. Further, 
higher education level and insurance coverage were both 
associated with an increased likelihood of utilization for 
all modalities examined in our study.

Further research from other geographic regions is 
needed to advance our understanding of factors that 
drive patients to seek alternative medical treatments for 
infertility. There is a discernible need to acknowledge 
the traits and motivations of infertility patients who uti-
lize integrative medicine to augment fertility, as well as 
the essential influences and informational sources that 
influence their choices. Incorporating integrative medi-
cine modalities within the context of a patient’s medical 
management may improve their quality of life and lead to 
better patient outcomes.

Strengths and limitations
A strength of our study was the size of our sample, 
which was large, demographically similar, and geo-
graphically representative of the population of those 
being studied. Importantly however, this population 
does not include individuals who experience infertility 
but do not have access to fertility care. It is likely that 
integrative modalities are more widely and commonly 
utilized by those not seeking fertility support in a West-
ern clinical setting. Also, the prevalence of IMM use 
in this study may have been over- or under-reported 
because of recall bias on the part of respondents. Lastly, 
the relatively small number of non-white respondents 
in our study limits our ability to adequately charac-
terize use of IMM for fertility purposes in this impor-
tant population. Further research that includes a more 
racially, ethnically, geographically, and socioeconomi-
cally diverse sample of individuals experiencing infertil-
ity may reveal a more comprehensive understanding of 
the role of integrative medicine modalities in the expe-
rience of infertility.
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Conclusion
In summary, 80.4% of infertility patients utilized at least 
one IMM to improve their chance of getting pregnant. 
Acupuncture, yoga, and massage were the commonly uti-
lized modalities, while a smaller fraction utilized herbal 
supplements and meditation. IMM use was associ-
ated with age of participant, religious affiliation, annual 
income, and insurance coverage. Further research is 
needed to assess the motivations and impact of IMM use 
on patient quality of life and outcomes.
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