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ABSTRACT: Nutritional status and food consumption are critical factors affecting
women's mental health. Nutrition also aids in enhancing reproductive hedlth of infertile women
by nutritional management and prevention of infertility. To determine the association between
mental health and diet diversity among fertile and infertile women of Delhi NCR. The current
study was designed for determining the link between Diet diversification and mental health
disorders among infertile and fertile women. No association has been found between nutritional
status and infertility. However, it was observed that low or poor food diversity might cause
more anxiousness and stress among infertile women. Though food is supposed to be associated
with mental health disorders but in the case of fertile women, none of the psychological
variables (stress, anxiety, and depression) was found to be associated with nutritional status,
which signifies that low nutritional intake might aggravate the mental health disorders
(anxiousness and stress levels) of infertile women, unlike fertile women. Diet being the
modifiable factor, can be a controlling variable for mental health disorders among infertile
women. Thus, a nutritious diet can be recommended during infertility treatment to prevent

mental health disorders among women.

INTRODUCTION

World Health Organization (WHO) estimated that
infertility affects 8-12 per cent of couplesworldwide
(Hsu and Kuo, 2002; WHO, 2020) and the number of
couples trailing treatment has risen dramatically in
recent years. Literature reported that the prevalence
of stress, anxiety, and depression in infertile couples
is indispensably higher than fertile couples (Doyle
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and Carballedo, 2014). Mental health forms an
indigenous and critical part of human health.
Inadequate nutrition and poor diet have been cited as
the reasons for multidimensional causative factors
for the cause or development of mental and physical
health disorders (Black and Bowman, 2020; Jacka et
al., 2011; Rattan and Kyriazi, 2019; Wenget al., 2012).
Mental health disorderssuch asdepressive or eating
disorders have been linked to infertility in the past,
assuming it asabidirectional re ationship (Schweiger,
Schweiger and Schweiger, 2018). Thenutritiona status
has been closaly linked to the reproductive axis of
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women, mainly with the inadequate diet of females
and with the detectors found in inhibitory pathways
present in the hindbrain resulting in the suppression
of ovulation in subjects having weight loss.
Consequently, inadequate diet |eading to weight | oss
has been associated with compressed frequency or
cessation of ovulation (Nutrition and reproduction in
women, 2006). Nutrition and fertility areinterrelated
and seem essential for women’s reproductive success
and the interaction between metabolic and ovulatory
problems, suggesting that diet may have an etiological
role in some infertility variations (Livshits and
Seidman, 2009). UNICEF a soreported that women's
dietsin Indiaareoften too poor tomeet their nutritional
needs (Women’s Nutrition, n.d.). In support of this,
National Health Family Survey-4 reported that a
quarter of women of reproductive age in India are
undernourished (National Family Health Survey
(NFHS-4) 2015-16: India, 2017). Therole of nutrition
in fertilization is essential, leading to providing
guiddlinesto the nutritional management of infertile
women (Rich-Edwards et al., 1994). Since mental
health disorders are more prevalent among infertile
women, diet being the modifiablelifestylefactor, can
help infertile women prevent and manage mental
disorders. Therefore, the present study aims to
determine the association between mental health and
diet diversity in fertileand infertile women of Del hi-
NCR.

MATERIAL & METHODS

Five hundred women were recruited for the
present study, including 250 women with primary
infertility problem and 250 fertilewomen. A detailed
version of the research methodol ogy isin the attached
supplementary sheet as the above methodology has
been communicated el sewhere.

Dietary diversity score measurement: All the
participantswere admini stered with 24-hour diet recall
guestionnaire via face-to-face interviews. Diet
diversity score (DDS) was cal cul ated using the Food
and Agriculture Organization (FAO) standards from

2013 (Azadbakht and Esmaillzadeh, 2010; Arimond et
al., 2010), which established a scoring system based
on the values of 24-hour diet recall questionnaire.
Food groups considered were cereal s/roots,
vegetables, fruits, legumed/lentils, meat/fish/egg &
milk/dairy products. If individual eatsany quantity of
any food group at least once per day, was taken into
count. The diet diversity score(DDS) was calcul ated
based on the minimum consumption of at least half a
serving of onefood from each food group specified.
Thediet diversity scorewas cal cul ated by adding the
results from all food groups together. Each food
category consumed received a score of 1, with a
maximum score of 9. Regardless of the purpose of
specific nutrients, itiscrucial to notethat therearea
variety of specific compoundsfound in various diets
and their potential interactionswith other nutrients.
As aresult, dietary pattern analysis appears to be
morerational than evaluating individual nutrientsor
foods (Slattery, 2010).

Satistical Analysis: The quantitative datawere
analysed using descriptive statistics such as mean,
standard deviation, frequencies, and percentages. An
independent t-test was performed to compare the
mean values of diet diversity scores of infertile and
fertile women. Pearson’s chi-square test was carried
out for comparing categorical data. Further,
spearman’s correl ation was performed to observethe
association of anxiety, stress, and depression with
diet diversity scoreamonginfertileand fertilewomen.
SPSS, IBM version 24, was used for all statistical
analysisand asignificance level of 0.05 was chosen.

RESULTS

In total, 500 women wereinterviewed during the
study, among which 250 were primary infertile, and
250 werefertile. Themean age of infertileand fertile
women was 27.104+3.74. Infertilewomen wereshown
to have much higher stress, anxiety, and depression
than fertilewomen, which iscommuni cated el sewhere
(Mahgan et al., 2022). (Supplementary sheet).
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TABLE 1
Comparison of mean values of diet diversity scores in infertile and fertile women.
Diet Diversity Infertile Meant S.D. Fertile Meant S.D. t value (p —value)
Diet Diversity Score (DDS) 3.372 £ 1.20 3.47 + 0.97 -1.016 (0.35)

p value <0.05 is significant; SD. = Standard Deviation

There seems to be no significant differencein  and fertile women as suggested in Table 1.
thediet diversity score mean values between infertile

TABLE 2
The distribution of individuals with low, medium, and high nutrition in infertile and fertile women as per diet diversity
score.

Diet Diversity Scores Infertile Fertile P value
Low Nutrition 129(51.6) 115(46) 0.422
Medium Nutrition 116(46.4) 132(52.8)
High nutrition 5(2) 3(1.2)
Total N 250 250

N is sample size, Level of significance (p<0.05)

Low nutrition among infertilewomen wasfound  (46%), though not showing any significant difference
to more (51.6%) as compared to the fertile women  (p=0.422), asindicated in Table2.

TABLE 3
The distribution of individuals with low, medium, and high nutrition with respect to
the three psychological variables in infertile and fertile women.

Low Nutrition Medium Nutrition High Nutrition P value
Infertile Women (N=250)
Depression
Non-Depressed (n=58) 25(43.10) 32(55.17) 1(1.7) 0.311
Depressed (n=192) 104(54.2) 84(43.7) 4(2.0)
Stress
Non-Stressed (n=33) 12(36.4) 19(57.6) 2(6) 0.053
Stressed (n=217) 117(53.9) 97(44.7) 3(1.4)
Anxiety
Non-Anxious (n=141) 64(45.4) 75(53.2) 2(1.4) 0.046**
Anxious (n=109) 65(59.6) 41(37.6) 3(2.7)
Fertile Women (N=250)
Depression
Non-Depressed (n=191) 86(45) 102(53.4) 3(1.6) 0.563
Depressed (n=59) 29(49.2) 30(50.8) 0(0)
Stress
Non-Stressed (n=88) 41(46.6) 45(51.2) 2(2.3) 0.501
Stressed (N=162) 74(45.7) 87(53.8) 1(0.6)
Anxiety
Non-Anxious (n=241) 109(45.3) 129(53.5) 3(1.3) 0.438
Anxious (n=9) 6(66.7) 3(33.3) 0(0)

N is sample size, Level of significance (p<0.05)

Depression and stressaremorein low nutritional However, in fertilewomen, higher depression and
levels, though not S gnificant among infertilewomen.  anxiety were observed to be morein low nutritional
More anxious individuals are found more in low levels without showing any significant difference.
nutritional level showing a significant difference Fertile women who are more stressed are more in
(p<0.05) in infertilewomen. medium nutritional levelswith no significant difference

(seeTable 3).
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TABLE 4

Association of psychological variables (anxiety, stress, and depression) with Diet Diversity Score through Spearman’s

Correlation.
AnxietyPearson coefficient Stress Pearson coefficient DepressionPearson coefficient
(p value) (p value) (p value)
Infertile -.119 (0.061) -.1407(0.027) -.034(0.592)
Fertile -.081 (0.201) -.007(0.915) -.063(0.323)

Level of significance (p<0.05

Further, spearman’s correlation analysis was
carried out to determine the association of diet
diversity scores with anxiety, stress, and depression.
Nutritional status was found to be negatively
corelated with anxiety and depression though not
significantin infertilewomen. Low nutritional status
was significantly associated with high stressamong
infertilewomen, implying that infertile women with
[ower nutrition had more stress. However, in the case
of fertile women, none of the psychological variables,
i.e., anxiety, stress, and depression, aresignificantly
associated with nutritional status. Despite
insignificance, higher anxiety, stress, and depression
arefoundto beassociated with lower nutrition among
fertilewomen (see Table4).

DISCUSSION

In the present study, it has been observed that
infertilewomen aredightly lower in nutritional status
than fertilewomen, though not significant. It hasbeen
reported in recent studiesthat awell-balanced portion
of carbohydrates, proteins, lipids, folate, and
antioxidants in a regular diet is beneficial for the
unsurpassed reproductive health of females, which
reduces the risk of infertility (Ahmed et al., 2019;
Broughton and Moley, 2017; Silvestris, Lovero and
Palmiratta, 2019). A paucity of nutrition among anxious
women has been found among infertilewomen, which
further concludesthat infertilewomen whoarelowin
nutrition are more prone to develop anxiety. The
study’ sfindingsare consi stent with those of Jacka et
al. (2011), who reported that a heathy diet was
inversely associ ated with anxiety owing to poor and
western eating behaviours, which are known to
increasetherisk of anxiety. Better mental health was
found to be linked with higher scores on a healthy
diet (morefruits, low-fat meat, vegetables, and whole
grains) (Jackaet al., 2010). However, in the present
study, depression does not show an association with

diet diversity among infertilewomen. Contrary tothat,
Poorrezaeian et al., (2017) reported that diet diversity
score and depression among women aresignificantly
associated. In addition to anxiety, stresshas alsobeen
found to be associated with low nutritional levelsin
infertile women. Infertile women with inadequate
nutrition aremore likely todevel op stress. Theresults
are per the study by Negro-Vilar (1993), which states
that nutrition has a crucial role in infertility, and
nutrition disorders or under-nutrition have a
significant association with stress in infertility.
Further, thefindings of astudy by Poorrezacian et al.
(2017), reported that stress and diet diversity scores
are not significantly associated, which contradicts
thecurrent research results (Poorrezaeian et al ., 2017).
Though food is supposed to be related to mental
health disordersin the case of fertile women, none of
the psychological variables (stress, anxiety, and
depression) was found to be associated with
nutritional gatus, which signifiesthat low nutritional
intake might aggravate the mental health disorders
(anxiousness and stress levels) of infertile women,
unlike fertile women. Infertile women’s stress and
anxiety levelsmay be affected by the body’s usage of
calories and nutrients in many ways. A deficiency
may emergeif onedoesnot eat anutritious diet, further
increasing the stress and anxiety among infertile
women. Similarly, stress triggers a cascade of
behaviours that can harm eating patterns and
eventually lead to other health problems down the
road (Gonzalez and Miranda-Massari, 2014). Stress
and anxiety have deleterious effects on health but
eating food low in nutrition while stressed or anxious
synergistically leads to metabolic havoc in infertile
women.

CONCLUSON

The current study was designed for determining
thelink between diet diversification and mental health
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disorders among infertile and fertile women. No
association has been found between nutritional status
and infertility. However, it was observed that low or
poor food diversity might cause more anxiousness
and stress among infertile women. Though food is
supposed to be associated with mental health
disordershbut in the case of fertilewomen, noneof the
psychological variables (stress, anxiety, and
depression) was found to be associated with
nutritional gatus, which signifiesthat low nutritional
intake might aggravate the mental health disorders
(anxiousness and stress levels) of infertile women,
unlikefertilewomen. Diet, the modifiable factor, can
be used as a controlling variable for mental health
disordersamong infertilewomen. Thus, anutritious
diet can berecommended during infertility treatment
toprevent mental health disorders among women.
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