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Abstract

Introduction: Postpartum depression is a prevalent consequence of childbirth experienced by many women. There has
been evidence linking dairy intake during pregnancy with a reduction in postpartum depression symptoms. However, there
is still a lack of understanding regarding the effects of postpartum dairy consumption on postpartum depression.
Objectives: To examine whether dairy products intake and calcium in dairy is associated with postpartum depression.
Methods: A pilot study was conducted (n=49 postpartum women). A food frequency questionnaire was used to evaluate
the participants’ consumption of calcium and dairy products during pregnancy, and the Edinburgh Postnatal Depression Scale
was used to screen for postpartum depression symptoms.

Results: Of 49 participants, 26 (53%) were at risk for postpartum depression (Edinburgh Postnatal Depression Scale = 12).
Consuming >1 serving of Laban per day is significantly associated with reduced risk of postpartum depression (odds
ratio=0.01, 95% confidence interval [0, 0.3]). Total dairy intake > serving per day is significantly associated with reduced
risk of postpartum depression (odds ratio=0.17, 95% confidence interval [0.03, 0.83]). No significant association was found
between the postpartum intake of milk, cheese, yogurt, or calcium and postpartum depression.

Conclusion: Our findings indicate that higher total dairy intake was associated with a lower likelihood of postpartum
depression. Further assessment with a larger sample size of participants could provide additional insight into the potential of
dietary dairy to mitigate postpartum depression.
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Background

PPD is one of the most common conditions seen within the
first year after childbirth.! Mothers with PPD suffer general
depressive disorder symptoms, including low mood, insom-
nia, loss of appetite, anxiety, crying spells, fatigue, and poor
concentration.’

The prevalence of PPD ranges between 5% and 60%
globally.>* In Saudi Arabia, the prevalence rate is over 50%.
The prevalence rate may be higher than detected in the stud-
ies reviewed, as many women may face mental health issues
alone and may not report mental issues due to the social
expectations surrounding motherhood.® If untreated, the con-
sequences of PPD are far-reaching and pose a significant
public health concern.

Nutritional factors play an important role in maternal
health and mental health. Research reveals the importance of
a healthy diet during pregnancy and after birth.%” Healthy
diet patterns have been associated with a reduction in depres-
sion risk during pregnancy.® Evidence suggests that the
development of PPD might be associated with a deficiency
of specific vitamins, such as vitamin D and folate, as well as
some minerals, including zinc, iron, and calcium.>!
However, limited information is available regarding the
postpartum intake of a specific food group or nutrients in
relation to PPD.

Dairy products are the most effective food group to pro-
vide sufficient energy and nutrients to meet mothers’ and
fetuses’ high demands during pregnancy and lactation. Dairy
products have a high density of nutrients, including protein,
vitamin B2, vitamin B12, magnesium, phosphorus, potas-
sium, zinc, and calcium.!' Calcium deficiency plays a critical
role in nervous system disorders, such as depression.'?

Recent research suggests that calcium intake may reduce
the risk of noncommunicable diseases such as obesity and
metabolic syndrome. This is because calcium intake can
lower inflammation by decreasing the levels of certain hor-
mones like parathyroid hormone in the bloodstream. In addi-
tion, it regulates the production of inflammatory cytokines.!?

Furthermore, a review mentioned that there is a two-way
relationship between bone mineral density and depressive
symptoms. Based on this finding, calcium intake may have a
beneficial effect on reducing depression as it is a bone health-
related factor that helps to maintain bone density.'*

Thus, calcium and calcium-rich dairy products are also
gaining attention for their role in depressive symptoms.
Some evidence found that perinatal dairy intake of milk,
yogurt, and cheese has been associated with PPD symptoms.
For example, the risk of PPD symptoms was reported to be
higher in the lowest quartile of dairy product intake com-
pared to the group with the highest intake.!> Another epide-
miological study showed a lowered score for depression in
the group with a high calcium intake and was independently
related to a lower prevalence of depressive symptoms during
pregnancy.'® Nevertheless, the literature is still insufficient

regarding the association between postpartum dairy intake
and PPD symptoms. Also, postpartum women require an
increased amount of nutrients, especially for healing, recov-
ery, and breastfeeding support. Therefore, the aim of this
study was to evaluate the postpartum intake of dairy prod-
ucts and calcium in relation to the risks of PPD.

Methods
Study design

A pilot study included participants from all five main regions
in Saudi Arabia. The Central Region, Eastern Region Western
Region, Southern Region, and Northern Region. The study
conducted between December 2020 and April 2021. Ethical
approval was obtained from the Unit of Biomedical Research
Ethical Committee at King Abdulaziz University (Jeddah,
Saudi Arabia) (reference no 84-21). A written informed con-
sent was obtained from all subjects before the study.

Study participants and recruitment

The participants were females aged =18years, and within
the first year after childbirth. The minimum postpartum time
of this sample was 3 weeks and the maximum was 1 year.
Participants who residing outside of Saudi Arabia and/or
with a history of mental illness were excluded from this
study.

Study instrument and data collection

A survey platform (SurveyMonkey) was used to create an
online questionnaire. The survey link was distributed via
email and through various social media platforms (WhatsApp,
Twitter). Participants could answer the questionnaire only
once. All participants completed the self-administered ques-
tionnaire. This survey incorporated questions on demograph-
ics, employment, family, pregnancy, health, psychological
well-being, and health-related factors; and the food fre-
quency questionnaire (FFQ) and the Edinburgh Postnatal
Depression Scale (EPDS) screening tool for identifying
depression.

Food Frequency Questionnaire

The FFQ measured the frequency and quantity of intake of
dairy products and other food groups and nutrients. An
Arabic FFQ adapted from the Saudi Food and Drug
Administration was used.!” This questionnaire has been con-
firmed for high reliability and validity and can be used in
nutritional epidemiological research in Saudi Arabia. There
were 133 food items covered in this FFQ using a closed-
ended approach. There are nine answer options provided for
each closed-ended question, with consumption frequency
choices presented as follows: neither ever nor less than once
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a month, every 1-3 months, once weekly, two to four times
weekly, five to six times weekly, once a day, two to three
times per day, four to five times a day, or more than six times
a day. Also, an open-ended question at the end of the FFQ
collects specific information about other food items not
listed. The FFQ also includes questions regarding nutritional
supplements and probiotic consumption. Nutritional values
for the items were derived from the Saudi Food Composition
Tables of 1996 and McCance and Widdowson’s Composition
of Foods Integrated Dataset for 2015.'7!® Microsoft Excel
was used to analyze all intake-related data.

The validity and reliability of the FFQ should be ensured
before administering it to the main study population. The
FFQ was tested in this pilot study on 49 participants, which
represents about 12.5% of the total population. Internal con-
sistency was used to assess the reliability of the scale, and
Cronbach’s o coefficient=0.8.

Edinburgh Postnatal Depression Scale

The EPDS questionnaire was used to screen the participants’
depression levels.'” In addition to the English version, an
Arabic version of the EPDS has been translated and vali-
dated.'” The questionnaire consisted of a 10-item self-report
scale assessing the common symptoms of depression. The
items were scored on a scale of 0-3; total scores ranged from
0 to 30.2°

A cutoff value of =12 has been found to indicate good
sensitivity and specificity in the Arabic language.?! The
researchers therefore considered PPD as an EPDS score of
12 or higher.

Statistical analysis

The statistical analysis was done using IBM SPSS (version
27.0.1.0, New York, NY, USA) statistical software. Categorical
variables were expressed as numbers and percentages.
Continuous variables were expressed as mean and standard
deviation. Chi-square testing was used to test the differences
between categorical variables. The association between the
variables was assessed by univariate analysis. A p value of
<0.05 was considered statistically significant. To examine the
association between the intake of milk, cheese, yogurt, Laban,
and total dairy products (serving/day), logistic regression
analyses were conducted with PPD. Internal consistency was
used to assess the reliability of the scale.

Results

Table 1 shows that among the 49 women, 26 (53%) were at
risk of PPD. The mean age of the participants was
29.42 +5.207 years. The majority were non-smokers (=239,
69.6%), with a bachelor’s degree (n=32, 65.3%) and had
one to three children (n=42, 85.7%). Almost half of the par-
ticipants had a natural birth (n=26, 53.1%), were not

Table |. Participant’s characteristics and demographics.

Variables Overall sample (49) N (%)
PPD

Yes 26 (53%)

No 23 (47%)
Age* (years)

21-26 13 (27%)

27-33 22 (45%)

>34 10 (20%)
Education level

Bachelor 32 (65.3%)

High school or less 4 (8.2%)

Diploma I (2%)

Higher education 12 (24.5%)
Employment

Yes 24 (49%)

No 25 (51%)
Social status

Married 49 (100%)
Smoking

Yes 10 (20.4%)

No 39 (79.6%)
BMI

Underweight 3 (6%)

Normal weight 21 (42%)

Overweight 17 (34%)

Obese 8 (16%)
Physically active

Yes 2 (4.1%)

No 25 (51%)

Sometimes 22 (44.9%)
Mode of delivery

Natural 26 (53.1%)

Cesarean 23 (46.9%)
Number of children

| 17 (34.7%)

2-3 25 (51%)

More than 3 7 (14.3%)
Do you breastfeed?

Yes 25 (51%)

No 5(10.2%)

Sometime 3 (6.1%)

| used to then | stopped 16 (32.7%)

Data are expressed as n (%).
BMI: body mass index; PPD: postpartum depression.
*Missing value.

physically active (n=25, 51%), breastfed their babies (n=25,
51%), and were employed (n=24, 49%); 42% (n=21) and
34% (n=17) of participants were normal weight and over-
weight, respectively. The subjects in this study were all mar-
ried (n=49, 100%).

In Table 2, participants with a higher body mass index
(BMI) were at an increased risk of PPD (»p=0.031). No sig-
nificant correlations were noted for other variables, including
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Table 2. The relationship between participants’ variables and PPD.

Characteristics Participants with PPD (26) Participants with no PPD (23) p Value
Age (years)
21-26 8 (34.8%) 5 (22.7%) 0.08
27-33 13 (56.5%) 9 (40.9%)
>34 2 (8.7%) 8 (36.4%)
Education level 0.54
Bachelor 18 (69.9%) 14 (60.9%)
High school or less 3 (11.5%) | (4.3%)
Diploma 0 (0.0%) | (4.3%)
Higher education 5(19.2%) 7 (30.4%)
Employment 0.67
Yes 12(46.1%) 12(52.1%)
No 14(53.8%) | 1(47.8%)
Smoking 0.82
Yes 5 (19.2%) 5(2.7%)
No 21(80.8%) 18(78.3%)
BMI 0.031
Underweight 3(11.5%) 0 (0.0%)
Normal weight 10 (38.5%) Il (47.8%)
Overweight 6 (23.1%) 11 (47.8%)
Obese 7 (26.9%) I (4.3%)
Physically active 091
Yes 1 (3.8%) | (4.3%)
No 14 (53.8%) 11 (47.8%)
Sometimes Il (42.3%) Il (47.7%)
Mode of delivery 0.64
Natural 13 (50%) 13 (56.5%)
Caesarean 13 (50%) 10 (43.5%)
Number of children 0.36
I 10 (38.5%) 7 (3.4%)
2-3 14 (53.8%) Il (47.8%)
More than 3 2 (7.7%) 5(21.7%)
Do you breastfeed? 0.77
Yes 12 (46.2%) 13 (56.5%)
No 3(11.5%) 2 (8.7%)
Sometime 3 (11.5%) 0 (0.0%)
| used to then | stopped 8 (30.8%) 8 (34.8%)

Data are expressed as n (%). Chi-square test.
BMI: body mass index; PPD: postpartum depression.

age, education level, number of children, employment, smok-
ing, physical activity, mode of delivery, and breastfeeding.
The associations between dairy intake (servings/day), Ca
intake, and PPD were tested in logistic regression models
(Table 3). The overall p value of the first model (non-
adjusted) is 0.034, while the overall p value of the second
model (adjusted) is 0.117. Milk intake >1 serving of milk
per day is not significantly associated with PPD (odds ratio
(OR)=2.11, 95% confidence interval (CI) [2.09, 37.3]).
Cheese intake >1 serving is not significantly associated with
PPD (OR=2.54, 95% CI [0.39, 16.72]). Consuming >1
serving of yogurt is not significantly associated with PPD
(OR=11.28, 95% CI [0.76, 166.69]). Consuming >1 serv-
ing of Laban per day is significantly associated with lower

chance of having PPD (OR=0.01, 95% CI [0, 0.3]). Total
dairy intake >1 serving of dairy per day is significantly
associated with lower chance of having PPD (OR=0.17,
95% CI [0.03, 0.83]). Ca daily intake is not significantly
associated with PPD (OR=1, 95% CI [1, 1]).

Discussion

This study evaluated the postpartum consumption of dairy
products and calcium and their potential relationship to the
risk of PPD. The study also examined the relationship
between other variables and PPD, such as age, education
level, number of children, employment, smoking, physical
activity, mode of delivery, and breastfeeding. In our sample,
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Table 3. Logistic regression analysis of diary intake on PPD.

Variables Model 1° Model 2°
OR [95% ClI] p Value  Overall model  OR [95% Cl] p Value  Overall model
p value p Value

Having >1 serving of milk/day 2.11 [2.09, 37.3] 0.017 0.034 2.39 [2.09, 38.24] 0.201 0.117

Having >1 serving of cheese/day 2.54 [0.39, 16.72] 0.333 2.57[0.39, 16.9] 0.327

Having >1 serving of yogurt/day ~ 11.28 [0.76, 166.69] 0.078 11.96 [0.78, 182.84] 0.074

Having >1 serving of Laban/day 0.01 [0, 0.37* 0.011 0.01 [0, 0.32]* 0.012

Having >1 serving of dairy/day 0.17 [0.03, 0.83]* 0.029 0.17 [0.03, 1.06] 0.058

Ca daily intake 1.00 [I, 1] 0.482 1.00 [, I] 0.589

2Unadjusted model.

®Adjusted model for age and BMI.

*p Value <0.05.

**p Value <0.001.

BMI: body mass index; PPD: postpartum depression.

53% of the women exhibited symptoms of PPD. A large sys-
tematic review estimated that the global prevalence of PPD
is greater than previously reported and varies by country.? In
Saudi Arabia, a prevalence rate of up to 50% has been
reported.” However, this rate may be an underestimation, as
many women may not reveal their struggles to healthcare
professionals due to the stigma associated with mental health
disorders.

Our findings showed a significant association between
total dairy intake of >1 serving per day and a reduced risk of
PPD. Furthermore, consuming >1 serving of Laban per day
was also associated with lower likelihood of PPD. However,
no significant association was found between the postpartum
intake of milk, cheese, yogurt, or calcium and PPD. These
findings agree with a previous study that suggested that the
prepartum intake of a high amount of dairy intake resulted in
lowering the risk of PPD.!® Yet, another study found no
effect of prepartum total dairy product intake on the risk of
PPD.? This inconsistency in results may be due to the differ-
ent periods of dairy product intake, prepartum versus post-
partum, in this study.

This study also found no association between calcium
intake and PPD. Similarly, a previous study showed no asso-
ciation between calcium intake levels and depressive symp-
toms in a large population of 4734 participants.’* However,
one study concluded that a higher intake of micronutrients,
such as calcium, magnesium, zinc, and iron, had a positive
result in reducing depression symptoms in Japanese moth-
ers.”> Another study found that dietary calcium intake was
higher in a low-risk group than in a high-risk group.?® Yet,
another showed that the prepartum high intake of yogurt and
calcium was associated with lowering the prevalence of
depressive symptoms over that period,'® which was not the
case in this study.

Although no significant correlations were reported
between PPD and other variables, such as age, education
level, number of children, employment, smoking, physical
activity, mode of delivery, and breastfeeding, we found that

PPD was prevalent in mothers with a higher BMI. This could
be attributable to psychological (depression) and physiologi-
cal (weight gain) changes during pregnancy or to the high
intake of unhealthy foods. Previously reported, a high level
of depression led to the consumption of more unhealthy food
and a higher BMI.?” Furthermore, one study showed that
individuals with obesity demonstrated higher levels of
depression and anxiety compared to those with a low BMI.?®

The limitations of the study are mainly related to the
small sample size. However, we acknowledge that a clear
rationale for our chosen sample size was not included in our
manuscript. We based our decision on a commonly accepted
range for pilot studies of between 12 and 35 participants
which is suitable for piloting and would support us testing
out the survey tool for use in further research projects.??°
This study design was also cross-sectional, which may have
impacted our ability to draw conclusions regarding causal
links. The scoring of the PPD risks was established by a self-
administered rating scale (EPDS) and is merely an indication
rather than an actual diagnosis determined by a clinician-
administered structured diagnostic interview. However, to
the best of our knowledge, this is the first study to examine
the association between the postpartum dietary intake of
dairy products and calcium with PPD.

The results of this study have practical implications. First,
early PPD screening for women is important for diagnosing
the problem at earlier stages. The importance of providing
training in using PPD screening tools, improving healthcare
professionals’ understanding of PPD, providing options for
referrals, and therapy and treatment, in addition to usual
pharmacological treatments. Collaboration with other spe-
cialties, such as nutrition specialists, health coaching, and
lactation counseling, may also be beneficial.

To confirm the relationship between the dietary intake of
dairy products and the risk of PPD, larger-scale studies are
required. In addition, extending the current findings by
examining the association between PPD and socioeconomic
factors would be useful for future research.
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Conclusion

Our findings indicate that higher total dairy intake was asso-
ciated with a lower likelihood of PPD. This study showed
that the risks of PPD were higher in women with a higher
BMI. Further studies with a larger sample size are required
to further explore the relationship between dietary dairy and
calcium intake and PPD. Further research on the association
between diet and PPD is necessary to support healthcare pro-
fessionals in their provision of care for women postpartum
and to reduce the risks of PPD.
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