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Abstract: To the best of our knowledge, changes in mothers’ dietary behaviors or perceptions of
dietary intake during the COVID-19 pandemic have not been extensively discussed. Therefore,
the present study aimed to clarify how the dietary behaviors of mothers living with their children
changed during the pandemic in Japan. Ordered probit and interval regressions were applied to
individual data for mothers living with children under 18 years of age from five independently
conducted Surveys of Attitudes toward Food and Nutrition Education (Shokuiku in Japanese). The
estimation results showed that although mothers were more likely to eat dinner with their families
during the pandemic, attention to healthy dietary practices, frequency of eating nutritionally balanced
food, and dietary practices for preventing lifestyle-related diseases were negatively affected by the
pandemic. In conclusion, mothers were more likely to decrease their commitment to a healthy and
well-balanced diet during the pandemic than before it. Further research based on the latest datasets
with detailed information over the long-term is required.
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1. Introduction

Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), has rapidly spread worldwide since the first case of the
infectious disease was recognized in December 2019 in Wuhan, China. Consequently, the
World Health Organization (WHO) declared the outbreak of COVID-19 a global pandemic
on 11 March 2020 [1]. A state of emergency was declared in many countries where confine-
ment measures to prevent the spread of infectious diseases among the public were taken
not only to encourage them to stay at home and practice social distancing but also to limit
public gatherings, suspend events with audiences, and/or lockdown cities in the worst
case. This was also the case in Japan. To cope with the increasing number of people infected
with COVID-19 at the end of March and beginning of April 2020, the first quasi-state of
emergency related to COVID-19 was declared nationwide in April 2020. The government
required the public to refrain from travelling and moving around unnecessarily, various
facilities to close or shorten their operational hours, firms to increase the share of employees
working from home, and bars and restaurants to stop serving alcoholic beverages to cus-
tomers. Although it was fully lifted by the end of May 2020, the quasi-state of emergency
was reinstated to cope with the third wave of the pandemic in January 2021, and the three
additional waves prevented from fully lifting preventive measures as of May 2022.

Many studies have pointed out that measures of movement and behavioral restric-
tions during the COVID-19 pandemic have caused various and sometimes contradictory
effects on dietary practices among the public [2]. For example, some studies pointed out
favorable changes in dietary practices, such as an increased consumption of vegetables and
fruits [3-5]; a decreased consumption of sugary drinks [3], alcoholic beverages [4], fried
foods [4,5], and processed foods [6]; a decline in the desire for sweet and fatty foods [7]; a
decreased frequency of uncontrolled and emotional eating [7]; and an increased number
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of people improving their dietary practices during the COVID-19 pandemic compared to
before it [4,8]. Conversely, decreased consumption of fresh foods such as fresh fruit and veg-
etables [9,10]; increased consumption of fast food [9], convenience food [10], comfort foods
such as chocolate, ice cream, and desserts [11], and energy-dense unhealthy foods [12];
and a higher degree of emotional or binge eating [13,14] have been reported. Increased
snacking, mainly because of increased time spent at home, has also been reported [13-15].

As for gender differences, several studies pointed out that women were more likely
to eat more [3] and to increase the intake of ultra-processed foods [12], high-calorie
snacks [12,16], sweets [15], and fruit/vegetables [10,12] in a situation of confinement where
they were prone to feeling pressure and depression. Giacalone et al. [13] concluded that
women were more affected by confinement than men. However, to the best of our knowl-
edge, few studies have analyzed the effects of COVID-19 on the dietary practices of mothers
living with their children. This is also the case in Japan, where mothers are the main person
in charge of cooking in a family with children in most cases. Many studies [17-19] point
out that mothers’” dietary behaviors or perceptions of dietary intake affect those of their
children directly or indirectly, indicating that changes in mothers’ dietary behavior during
the pandemic could affect the dietary behavior and nutrition intake of school or preschool
children. Therefore, the present study aimed to clarify how the dietary behaviors of mothers
living with their children changed during the pandemic in Japan.

2. Results
2.1. Subjects” Characteristics

The frequencies and means of each independent variable are listed in Table 1. Of the
1209 mothers, 97 (8.0%) were single mothers; and 73 (6.0%) were in their 20s; 409 (33.8%) in
their 30s; 591 (48.9%) in their 40s; and 136 (11.3%) in their 50s; and 204 (16.87) were living
in Tokyo Metropolitan area or ordinance-designated cities in Kanto and Kansai regions.
The 5-point Likert scales of subjective economic situation and subjective time to spare in
daily life were 3.17 £ 0.95 and 2.75 & 1.12, respectively.

Table 1. Subject characteristics.

Characteristics Total = 1209

Age
20-29 years old
30-39 years old
4049 years old
50-59 years old
Single parent
Yes
No

73 (6.04)
409 (33.83)
591 (48.88)
136 (11.25)

97 (8.02)
1112 (91.98)

Likert scale for subjective economic situation 3.17 SD =0.95
Likert scale for subjective time to spare in daily life 2.75 SD=1.12
Dummy for region densely populated

Kanto and Kansai 1 (Tokyo Metropolitan area and

ordinance-designated cities such as Saitama, Chiba, Yokohama, 204 (16.87)

Kawasaki, Sagamihara, Kyoto, Osaka, Sakai, and Kobe)

Others 1005 (83.13)
Dummy for survey years

During the COVID-19 (2020) 262 (21.67)

Before the COVID-19 (2016-2019) 947 (78.33)

The Kanto region comprises the Tokyo Metropolitan area and the six prefectures of Ibaraki, Tochigi, Gunma,
Saitama, Chiba, and Kanagawa; the Kansai region includes the six prefectures of Nara, Wakayama, Kyoto, Hyogo,
Shiga, and Osaka.

Table 2 shows the mean scores of dietary practices and p-values using the t-test with
1209 degrees of freedom before and during the COVID-19 pandemic. Although there were
no differences in the frequency of eating breakfast, practice of chewing food, and frequency
of eating breakfast with family before and during the pandemic, mothers were likely to pay
less attention to healthy dietary practices, eat nutritionally balanced food less frequently,
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practice diet for preventing lifestyle-related diseases less frequently, and eat dinner with
family more frequently during the pandemic compared to before the pandemic.

Table 2. Mean scores of dietary practices before and during the COVID-19 pandemic.

Dietary Practice Before the Pandemic = During the Pandemic t-Value ! p-Value !
Attention to healthy dietary practices 3.05 £ 0.60 2.90 £ 0.59 3.4626 0.001
Frequency of eating nutritionally balanced food 456 +1.84 3.90 £ 1.94 5.0317 0.000
Frequency of eating breakfast 5.37 £1.60 5.15+1.87 1.9273 0.112
Dietary practices for preventing lifestyle diseases 278 £0.72 2.60 £ 0.66 3.5014 0.001
Practice of chewing food slowly 2.45 +0.83 2.34 £0.75 1.9199 0.055
Frequency of eating breakfast with family 425+244 417 £2.42 0.4719 0.637
Frequency of eating dinner with family 520+ 1.61 552 +1.23 —2.9265 0.004

! Calculated by t-test (df = 1207).

2.2. Estimation Results by Ordered Probit and Interval Regressions

Tables 3 and 4 present the estimation results. The null hypothesis that “the coefficients
of all explanatory variables except the constant term are equal to zero” was rejected at the
1% level (the test statistic following a chi-square distribution with 49 degrees of freedom
was 242.35). Additionally, the signs of the estimated coefficients are generally consistent
with those reported in previous studies, suggesting that the estimation results are relatively
good. As for the correlations among the error terms across seven estimated equations, 19
of the 21 correlation coefficients (rho) were significant at the 1% or 5% level. Therefore, it
seems more appropriate and accurate to use the method presented by Roodman [20] to
estimate the parameters simultaneously rather than solve the seven equations separately.

Table 3. Estimation results (ordered probit regression).

Attention to Healthy = Dietary Practices for Preventing Practice of Chewing
Dependent/Independent Variables Dietary Practices Lifestyle Diseases Food Slowly
Coef. Std.Err ! Coef. Std.Err Coef. Std.Err
Dummy for age (reference: 20s)
30s 0.120 0.147 0.239 0.141 —0.167 0.138
40s 0.080 0.143 0.309 0.137* —0.084 0.135
50s 0.284 0.167 0.491 0.161 ** —0.004 0.157
Dummy for single-parent mother (reference: No)
Yes —0.296 0.124 * 0.021 0.119 0.152 0.117
Subjective economic situation 0.139 0.037 ** 0.137 0.036 ** 0.066 0.035
Subjective time to spare 0.024 0.031 0.033 0.030 0.106 0.029 **

Dummy for survey years (reference: 2016-2019)
During the pandemic (2020) —0.269 0.090 ** —0.240 0.086 ** —0.102 0.084
Dummy for region densely populated (reference: others)

Kanto and Kansai (Tokyo and

. . e 0.044 0.103 0.132 0.099 —0.069 0.097
ordinance-designated cities)
Kanto and Kansai x Survey years
Kanto and Kansai x During the pandemic (2020) —0.056 0.203 —0.178 0.193 —0.169 0.190
Cutoff 1 —1.990 0.222 ** —1.163 0.192 ** —-0.877 0.184 **
Cutoff 2 —0.500 0.193* 0.408 0.185* 0.539 0.183 **
Cutoff 3 1.474 0.197 ** 1.937 0.191 ** 1.660 0.187 **

1 ** and * indicate 1% and 5% significance, respectively.

For the dummies for each age group, although the coefficients were negative for
frequency of eating breakfast and dinner with family for the older age group compared to
their 20s counterparts, those were significantly positive for frequency of eating nutritionally
balanced meals and dietary practice for preventing lifestyle-related diseases. The estimation
results suggest that while older mothers are more conscious of developing healthy eating
habits compared to younger mothers, they share relatively few meals with their families,
especially in the 40s and 50s age group. The coefficients for single mothers were significantly
negative for attention to healthy dietary practices, frequency of eating nutritionally balanced
food, frequency of eating breakfast, and frequency of eating breakfast with family, indicating
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that single mothers are less likely to have favorable dietary practices than married mothers.
The coefficients for households’ subjective economic status were significantly positive
for attention to healthy dietary practices, frequency of eating nutritionally balanced food,
and dietary practices for preventing lifestyle-related diseases, suggesting that subjective
economic status does not affect dietary behaviors such as frequency of eating breakfast
and eating meals with family, but does affect the frequency of healthy and nutritionally
balanced meals.

Table 4. Estimation results (interval regression).

Frequency of Eating Frequency of Eating Frequency of Eating Frequency of Eating
Dependent{lndependent Nutritionally Balanced Food Breakfast Breakfast with Family Dinner with Family
Variables Coef. StdEr'  Coef.  Std.Err Coef. Std.Err Coef.  Std.Err

Dummy for age (reference: 20s)

30s 0.980 0.234 ** 0.282 0.209 0.587 0.330 —0.180 0.260

40s 0.942 0.229 ** 0.307 0.204 —0.059 0.322 —0.490 0.201 *

50s 1.179 0.266 ** 0.291 0.237 —0.773 0.374* —0.554 0.234*
Dummy for single-parent
mother (reference: No)

Yes —0.717 0.199 ** —1.036 0.177 ** —0.756 0.279 ** —0.088 0.175
Subjective economic situation 0.168 0.059 ** 0.041 0.053 0.148 0.083 0.100 0.052
Subjective time to spare —0.008 0.049 0.002 0.044 0.073 0.069 0.101 0.43*
Dummy for survey years
(reference: 2016-2019)

During the pandemic (2020) —0.632 0.143 ** —0.103 0.128 —0.143 0.201 0.299 0.126 *
Dummy for region densely
populated (reference: others)

Kanto and Kansai (Tokyo

and ordinance-designated 0.218 0.163 0.133 0.146 —0.333 0.230 —0.228 0.144

cities)

Kanto and Kansai x Survey
years

Kanto and Kansai x Durin .

the pandemic (2020) & —0.187 0.320 —0.578 0.286 0.482 0.451 0.314 0.282
Constant 3.644 0.306 ** 5.515 0.274 ** 3.956 0.432 ** 5.479 0.270 **
Sigma 1.801 0.038 ** 1.604 0.034 ** 2.556 0.052 ** 1.581 0.033 **

1 ** and * indicate 1% and 5% significance, respectively.

Regarding the discussion related to the pandemic, the coefficients for the dummy for
the year 2020 (during the COVID-19 pandemic) were significantly negative for attention
to healthy dietary practices, frequency of eating nutritionally balanced food, and dietary
practices for preventing lifestyle-related diseases. However, the coefficient was significantly
positive for the frequency of eating dinner with family, suggesting that although mothers
were more likely to eat dinner with family during the pandemic, their dietary practices were
negatively affected by the pandemic. Although the coefficients of the highly populated
area variable show no significant effect on the explanatory variables, it is worth noting
that the frequency of breakfast was negatively influenced for the mothers living in Tokyo,
ordinance-designated cities in Kanto and Kansai region during the pandemic year. This
shows that during the epidemic, mothers living in the above areas ate breakfast less
frequently compared to other areas. Taken together, the above results indicate that more
financially secure and time-committed mothers had better dietary practices, and being a
single mother and dealing with the COVID-19 epidemic had a negative impact on their
dietary practices to some extent, specially living in populated region may exacerbate the
negative effects.

Here, we estimated the extent to which the COVID-19 pandemic affected mothers’
dietary practices by comparing the marginal effect when each dependent variable had the
largest value (=4) in the equation applying the ordinal probit model and the value of the
coefficient in the equation applying interval regression. The probability of “always paying
attention to healthy dietary practice” decreased by 6.7% during the pandemic from the
predicted overall mean of 18.1%. The frequency of eating nutritionally balanced meals per
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week decreased by 0.82 days in Kanto and Kinki and 0.63 days in other regions during
the pandemic from the predicted overall mean of 4.91 days. The probability of “paying
attention to careful dietary practices to prevent lifestyle diseases” decreased by 5.1% during
the pandemic from a mean of 12.8%. The frequency of eating dinner with family increased
by about 0.30 days per week compared to the mean of 5.74 days. These estimates indicate
that although the COVID-19 pandemic increased the frequency of people eating dinner
with their families, it decreased the attention paid to healthy dietary practices and the
frequency of eating nutritionally balanced meals intended to prevent lifestyle diseases.

3. Discussion

The impact of the COVID-19 pandemic on the dietary practices of mothers living
with children under 18 years of age was quantitatively examined, considering the effects
of covariates such as age, household attributes (whether single-mother household or
two-parent household), household’s subjective economic status, mother’s subjective time
allowance and the residence place.

Since working mothers and their spouses often worked from home during confinement,
mothers were more likely to have sufficient time to prepare meals for their family and eat
together with their family during the pandemic. In fact, according to online surveys con-
ducted by the Japanese government in 2020, 46.0% of parents living with children under
the age of 18 could spend more time with their family [21], and of adults aged 20 or above,
26.5% cooked more often at home (only 1.3% cooked less often) and 20.0% ate meals together
with family (4.5% cooked less often) [22] during the pandemic than before. The estimation
results in Table 2 show that mothers’ frequency of eating dinner with their families increased
significantly during the pandemic, which is consistent with the results of the above govern-
ment surveys. Children were more likely to be at home at dinner time in a situation where
nursery schools, elementary schools, junior high schools, and high schools were closed; club
activities held after school were voluntarily suspended; and some schoolchildren learning at
cram schools switched from face-to-face to remote methods. Furthermore, it was more likely
that mothers, fathers, and other family members who were working before the COVID-19
pandemic started working from home during the pandemic or lost their jobs in the worst
cases, making it easier for families to be together at home for dinner.

However, it should be noted here that the frequency of eating breakfast did not change
between before and during the pandemic with the exception of the densely populated cities
in Kanto and Kansai region where mothers were proved to significantly decrease their
times of having breakfasts per week. In the meanwhile, there is no significant change on the
frequency of having breakfast with family. A possible explanation for why the pandemic
did not affect mothers’” frequency of eating breakfast with family is that although they
had more time to spare at home during the pandemic, some adults and school children
increased their sleep duration and tended to wake up late in the morning [23-25], and the
waking times of family members might become more varied when they did not have to go
to work or school. In addition, it has been reported that school children who wake up late
when they are out of school during the pandemic tend to skip breakfast [24]. However, it
seems that the long staying of family members at home gradually becomes the household
chores and burden for parents and even the pressure. [26] It is reasonable that the risk of
infection is relatively high in the highly populated cities, and residents voluntarily comply
with the related requirements to reduce the risk of infection and transmission. Thus, it
can be inferred that although the available time for mothers increased in the morning, the
frequency of eating breakfast decreases among the mother living in the region with highly
potential risk related to COVID-19 while maintaining the frequency of family breakfast
together, partly due to keep with the changes in the family’s lifestyle in order to reduce the
household work.

The estimation results also showed that attention to healthy dietary practices, fre-
quency of eating nutritionally balanced food, and dietary practices for preventing lifestyle-
related diseases were negatively affected by the pandemic, suggesting that mothers were
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more likely to decrease their commitment to a healthy and well-balanced diet during the
pandemic than before it.

As mentioned above, mothers’ frequency of eating dinner with their families increased
during the COVID-19 pandemic. Many empirical studies point out that, irrespective of
gender, age, and nationality, eating together with family has various positive effects on
dietary behaviors and, hence, health; conversely, eating alone has negative effects [27-31].
However, the results of the present analysis showed that, while mothers’ frequency of
eating dinner with their family increased, their eating habits did not improve (in fact, they
worsened). The first reason for this is that mothers” housework and childcare burdens
increased due to the presence of their spouse and children at home, who normally went
to work or attended school, nursery school, or kindergarten. According to a government
survey [21], of mothers with children aged under 18 years old, 33.8% and 21.9% increased
time for housework and childcare in May and December 2020, respectively. Another gov-
ernment survey [22] reported that among adults aged 20 or above, 16.1% faced an increased
temporal and physical burden of preparing meals, and only 1.6% faced a decreased burden.
An analysis using daily schedule data in Japan also found changes in overall daily life
behavior, including increased childcare and cooking at home [23]. The second reason is
that mothers’ shopping frequency was likely to decrease due to social distancing measures,
leading to increased dependence on frozen and preserved processed foods. As in other
countries, an increase in the number of people refraining from going out for shopping or a
decrease in the number of shopping trips has been reported in Japan [32,33], both for fear
of contracting COVID-19 and for the government’s request not to go out on unnecessary
errands. With regards to vegetable consumption, it is reported that there was a large
increase in expenditure on cut vegetables, frozen vegetables, and easy-to-store onions,
potatoes, and carrots [34]. Finally, stress due to behavioral restrictions may have increased.

According to previous studies, measures on movement and behavioral restrictions
under the COVID-19 pandemic have caused various and sometimes contradictory effects
on dietary practices among the public. Considering the above estimation results, we can
conclude that the pandemic was more likely to deteriorate mothers’ dietary behavior to
some extent as of December 2020, when an online or mail survey was conducted in Japan.

This study had several limitations. First, the main limitation was that we used in-
dividual data from several cross-sectional surveys independently conducted before and
during the outbreak of the COVID-19 pandemic to measure the effects of the pandemic
on dietary practices for mothers with children under 18 years. Since the data used in the
analysis were not longitudinal, but pooled data from each survey year, panel data analysis
could not be applied. Second, we did not examine how the dietary practices of socially
vulnerable children have been affected by the pandemic. Third, the 2016-2019 surveys
were conducted in person by surveyors, while respondents answered mailed or online
questionnaires themselves in the 2020 survey. The possibility that these differences in
survey methods may have affected the results cannot be completely ruled out. Fourth, since
objective data such as actual nutritional intake were not available from the obtained survey
data, there was no other choice to use subjective responses regarding the mothers” dietary
habits. Mothers’ subjective answers did not always fully match the objective assessment.
Finally, given that the pandemic did not end in 2021, a longer-term analysis using survey
data from 2021 or 2022 would be necessary. Therefore, caution should be exercised when
interpreting the results of the present study. Further research based on the latest dataset
with more long-term detailed information is required to examine, more accurately and in
detail, the effects of the COVID-19 pandemic on the dietary habits of mothers in long-term
stressful situations.

4. Materials and Methods

We combined individual data for mothers living with children under 18 years of age
from five independent Surveys of Attitudes toward Food and Nutrition Education (Shokuiku
in Japanese). Five nationwide surveys were conducted by the Ministry of Agriculture,
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Forestry, and Fisheries of Japan in November 2016, November 2017, October 2018, October
2019, and December 2020, respectively. Two-stage stratified random sampling was used
to select 3000 people for the 2016-2019 surveys and 5000 people for the 2020 survey,
all of whom were aged 20 years or older at the time of each survey. In the first four
surveys, trained members conducted face-to-face interviews with those who agreed to
participate in the study. However, due to the social distancing measures during the COVID-
19 pandemic, respondents were asked to answer a questionnaire by themselves, either
on paper or online in the fifth survey. A total of 1209 mothers living with children under
18 years old—specifically, 243 in 2016, 241 in 2017, 240 in 2018, 223 in 2019, and 262 in
2020—provided adequate data for further analyses.

As shown in Table 5, we used the following questions regarding dietary practices
in the surveys, all of which were the same for all surveys: (1) “To what extent do you
usually try to follow healthy dietary practices?” (attention to healthy dietary practices);
(2) “How many days in an average week do you eat a main dish (an energy source of
carbohydrates such as rice, bread, or noodles), main side dishes (main sources of protein
and fat such as fish, meat, eggs, or soybean products), and sub-side dishes (source of
vitamins, minerals, and fiber, which are limited in main dishes and main side dishes)
simultaneously more than twice a day?” (frequency of eating nutritionally balanced food);
(3) “How often do you usually eat breakfast?” (frequency of eating breakfast); (4) “For the
prevention or amelioration of lifestyle diseases, to what extent do you actually practice a
diet that takes care to maintain an appropriate weight and reduce salt?” (dietary practices
for preventing lifestyle diseases); (5) To what extent do you usually chew your food slowly
and well? (practice of chewing food); (6) “How often do you eat breakfast with your
family?” (frequency of eating breakfast with family); and, (7) “How often do you eat dinner
with your family?” (frequency of eating dinner with family).

Given that responses regarding questions (1), (4), and (5) are ordinal in nature, ordered
probit regression was used to examine the effects of the COVID-19 pandemic on the dietary
practices of mothers living with children under 18 years of age. Since the responses to
the remaining questions (2), (3), (6), and (7) were interval in nature, interval regression
was applied. In estimating the parameters of the seven equations, correlations may exist
between the error terms of each equation, which do not affect the unbiasedness but result
in a decrease in the efficiency of the estimators [35]. Therefore, we applied Roodman'’s [20]
cmp command of Stata version 17.0 (StataCorp LLC, College Station, TX, USA) for data
analysis with a significance level of 0.05.

Table 5. Questions and the scales used to measure various dimensions of dietary practices.

Questionnaire Sentences Scales of Alternatives
(1) Attention to healthy dietary practices
To what extent do you usually try to follow healthy dietary 4 = very high, 3 = high, 2 = low, 1 = very low
practices?

(2) Frequency of eating nutritionally balanced food
How many days in an average week do you eat a main dish (an
energy source of carbohydrates such as rice, bread, or noodles), 4 = almost every day (six to seven days per week), 3 = four to
main side dishes (main source of protein and fat such as fish,  five days per week, 2 = two to three days per week, 1 = less than
meat, eggs, or soybean products), and sub-side dishes (source of one day per week
vitamins, minerals, and fiber, which are limited in main dishes
and main side dishes) simultaneously more than twice a day?

(8) Frequency of eating breakfast
How often do you usually eat breakfast?

Same as scales with 2
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Table 5. Cont.

Questionnaire Sentences Scales of Alternatives

(4) Dietary practices for preventing lifestyle diseases
For the prevention or amelioration of lifestyle diseases, to what
extent do you actually practice a diet that takes care to maintain
an appropriate weight and reduce salt?

4 =very high, 3 = high, 2 = low, 1 = very low

(5) Practice of chewing food slowly

To what extent do you usually chew your food slowly and well? 4 = very high, 3 = high, 2 = low, 1 = very low

(6) Frequency of eating breakfast with family 5 = almost every day, 4 = four to five days per week, 3 = two to
How often do you eat breakfast with your family? three days per week, 2 = one day per week, 1 = rarely

(7) Frequency of eating dinner with family

How often do you eat dinner with your family? Same as scales with 6

5. Conclusions

The present study aimed to elucidate the changes in dietary behaviors of mothers
living with their children during the pandemic in Japan. The estimation results showed
that even with an increase in frequency of sharing dinner with family at home, the attention
and dietary practices toward nutritionally balanced food of mothers in Japan has been
negatively influenced by the pandemic. This change is considered to be related to behavioral
changes of household members during the pandemic. Prolonged stay at home and irregular
or even unsynchronized routines, resulting in accumulated physical and psychological
pressure on mothers, led to a decline in the quality of their dietary practices. Furthermore,
single mothers are more likely to have unfavorable dietary practices, especially, those living
in densely populated areas, which may exacerbate the negative effects. Furthermore, in
line with the preceding literature, mothers who are financially secure, time-committed, or
of advanced age have better dietary practices.

Due to the limitations of the data analyzed in this study, recently updated data using
objective indicators need to be used to verify the dietary situation of mothers in the context
of the pandemic.
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