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Abstract
Background  Breastfeeding offers critical benefits in disasters but faces significant barriers. In this study, we aimed to 
determine the association between experiencing the 2023 Türkiye earthquake and breastfeeding problems.

Method  This cross-sectional descriptive study was conducted in pediatric clinics in eight different provinces of 
Türkiye, three earthquake-affected provinces and five earthquake-unaffected provinces, between April and July 2023. 
Breastfeeding mothers and their 0–23 month infants were included in the study. A structured questionnaire was 
applied to mothers face-to-face. Multivariate logistic regression analysis was performed to determine independent 
parameters associated with breastfeeding problems.

Results  A total of 761 mother-child pairs participated in the study. Among these mothers, 49% (n = 373) were living 
in the earthquake-affected region, and 51% (n = 388) were not. Breastfeeding problems were more common in the 
earthquake-affected mother-child pairs (48.8%) compared to unaffected pairs (28.6%). Perceived insufficient milk 
supply was the most common breastfeeding problem, reported by 33.0% in earthquake-affected regions and 11.1% 
in unaffected region. Breastfeeding problems were 2.01 times more common in mothers from earthquake-affected 
region (95% CI: 1.45, 2.77) and 1.66 times more common in those who bottle-fed their infants (95% CI: 1.45, 2.37). 
Perceived insufficient milk supply was 4.12 times more prevalent in earthquake-affected regions (95% CI: 2.73, 6.22) 
and 1.78 times higher in bottle-feeding mothers (95% CI: 1.23, 2.57). The likelihood of perceived insufficient milk 
supply was lower in mothers receiving mental health support (AOR: 0.53, 95% CI: 0.33, 0.84) and nutritional support 
(AOR: 0.49, 95% CI: 0.27, 0.89).

Conclusion  Perceived insufficient milk supply is the most common breastfeeding challenge reported by mothers 
affected by earthquakes, occurring more frequently than among mothers who were not affected. This issue is 
associated with increased bottle feeding, limited mental health support, and inadequate nutritional support. 
Addressing this issue through adherence to the International Code of Marketing of Breast-milk Substitutes, controlling 
donation and distribution of commercial milk formula to discourage bottle feeding, alongside ensuring nutritional 
and mental health support for mothers, could significantly mitigate breastfeeding difficulties during disasters.
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Background
Breastfeeding has numerous benefits for children, moth-
ers, and society. Therefore, the World Health Organiza-
tion (WHO) recommends that breastfeeding should be 
initiated within the first hour of life, that babies should 
be exclusively breastfed for the first six months, and 
breastfeeding should be continued with appropriate and 
sufficient complementary foods until the age of two and 
beyond [1]. These recommendations are vital in extraor-
dinary conditions such as disasters [2, 3]. An earthquake 
is one of the most devastating natural disasters. Earth-
quakes can leave thousands of people homeless and cause 
many public health problems in the early and late-term 
[4]. Damage to infrastructure and health systems due to 
disasters and poor living conditions both put access to 
safe food at risk and make children more vulnerable to 
infections [5, 6]. Therefore, the nutritious and infection-
protective properties of breast milk are indispensable 
after earthquakes [7]. Disasters are challenging not only 
for physical health but also for mental health. In addition 
to physical effects, breastfeeding has a protective effect 
against mental health problems such as anxiety [8], post-
partum depression [9], and post-traumatic stress disorder 
(PTSD) [10]. On the other hand, breastfeeding problems 
are associated with negative mental health outcomes 
[11]. Although breastfeeding has many benefits during 
earthquakes, there are many barriers to achieving this. 
Insufficient privacy or supportive spaces for breastfeed-
ing, stress or exhaustion, limited fluid/nutritious intake 
for mothers, perception of inadequate breastmilk supply, 
breastfeeding discouraged by healthcare workers, con-
stant movement or lack of time, untargeted breast milk 
substitutes (BMS) distribution or easy access to BMS, 
breastfeeding misconceptions or latching and position-
ing difficulties, lack of breastfeeding support, perception 
of contaminated/reduced quality of breastmilk, infant 
loss of appetite, lack of breastmilk expression equipment, 
no electricity for breastmilk storage are most common 
breastfeeding barriers in disasters [12].

The 2023 Türkiye earthquake disaster affected eleven 
provinces, more than 48,000 people died and hundreds of 
thousands of people were injured. More than half a mil-
lion buildings were damaged and many people were left 
homeless [13]. The Ministry of Health of the Republic of 
Türkiye reported that just five days after the earthquake, 
2840 babies were born in the earthquake-affected region 
[14]. Crowded breastfeeding environments, stress and 
fear, decreased breastfeeding support due to changes in 
social relationships, difficulty in fulfilling basic physi-
ological needs, and lack of professional health work-
ers in the earthquake region were reported to be factors 

negatively affecting infant feeding in disaster-affected 
provinces in the 2023 Türkiye earthquake [15]. There 
is an ongoing need for further data on the breastfeed-
ing problems faced by earthquake-affected mother-child 
pairs for determining and overcoming breastfeeding dif-
ficulties during disasters. This study aimed to evaluate 
the association between experiencing the 2023 Türkiye 
earthquake and breastfeeding problems. By identifying 
specific breastfeeding problems, such as perceived insuf-
ficient milk supply, and their associations with disaster 
conditions, the findings can inform tailored interventions 
and policies.

Methods
Study design
This cross-sectional descriptive study was conducted 
between April and July 2023 in pediatric clinics in eight 
different provinces in Türkiye. Three of the provinces 
(Adıyaman, Adana and Şanlıurfa) where the study was 
carried out were earthquake-affected provinces and five 
(Ankara, İstanbul, Niğde, Kayseri and Mersin) were unaf-
fected (Fig.  1). Nursing mothers and their 0-23-month-
old infants who attended the pediatric outpatient clinics 
for any reason in the hospitals where the study was car-
ried out and agreed to participate were included. Chil-
dren born before 37 gestation weeks, children born from 
multiple pregnancies, and mothers who had stopped 
breastfeeding before the earthquake, and children who 
attended to hospitals due to a serious illness were not 
included in the study. The study included infants aged 
0–23 months, born from singleton pregnancies with a 
gestational age of ≥ 37 weeks, resulting in a total of 962 
mother-infant pairs. Of these, 466 were from the earth-
quake-affected region, and 496 were from the unaffected 
region. 78 infants from the earthquake-affected region 
and 123 from the unaffected region were excluded due 
to early cessation of breastfeeding prior to the earth-
quake. As a result, 388 and 373 mother-infant pairs 
were included in the final analysis from the earthquake-
affected and unaffected regions, respectively (Fig. 2).

Data collection
A questionnaire was applied to the eligible mothers 
through a face-to-face interview. The questionnaire con-
sisted of 24 questions and took about 15 min to adminis-
ter. This questionnaire included the social demographic 
characteristics of mothers and children, breastfeeding 
characteristics and breastfeeding problems mothers 
experienced after the earthquake.

The survey included the following questions about 
breastfeeding, combining both closed and open-ended 
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questions to capture a wide range of experiences, 
informed by previous research [16–20]: “Did you breast-
feed your child within the first hour after birth?” (Yes, 
No); “What is the duration (in months) that your child 
exclusively received breast milk?“; “At what age did you 
completely stop breastfeeding your child?“; “How many 
of your children are currently being breastfed?” (A. Not 
breastfeeding, B. One child, C. Two children, D. Two 

children of different ages); “If you are breastfeeding, have 
you experienced any problems with your breasts?” (Mul-
tiple options can be selected: No, Nipple pain, Nipple 
cracks, Breast engorgement, Mastitis, Breast abscess, 
Excessive milk supply, Insufficient milk supply, Breast 
rejection, Other [please specify.]); “What is your child’s 
use of bottle-feeding?” (Used before the earthquake, 

Fig. 2  Selection of participants

 

Fig. 1  Provinces in Türkiye where the study was conducted, including both earthquake-affected and non-affected regions
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Used after the earthquake); and “If there was a change in 
feeding, please specify.”

In addition, the questionnaire evaluated the housing, 
health care, safety, nutrition and mental health support 
resources of the participants in the environment they 
lived in the post-earthquake period. A 10-point Likert-
type scale was used for this evaluation, similar to the 
maternal life satisfaction scale in the Syrian sample of 
the Türkiye Demographic Health Survey [21]. The data 
were categorized as follows: 0 = very poor, 1-2-3 = poor, 
4-5-6 = average, 7-8-9 = good, and 10 = very good. Moth-
ers living in earthquake-affected region were staying in 
various accommodations, including tents, containers, 
student dormitories, hotels, relatives’ homes, and their 
own undamaged homes.

Study ethics
Written informed consent was obtained from all moth-
ers before enrolment in the study. Study procedures were 
performed following the Declaration of Helsinki and 
approved by the Mersin University Clinical Research Eth-
ics Committee (2023-04-12/241).

Sample size
According to the 2018 Turkey Demographic and Health 
Survey [22], the prevalence of age-appopriate breastfeed-
ing among infants aged 0–23 months is 52.8%. Sample 
size was calculated using G*Power (version 3.1.9.4, Franz 
Faul, Universitat Kiel, Germany) for two independent 
proportions (Chi-square test), with an alpha error of 0.05, 
power of 85%, and an expected event frequency of 50% in 
one group and 40% in the other. The minimum required 
sample size was 376 participants per group (total n = 752). 
Considering a 15% incomplete survey rate, the target 
sample size was adjusted to 865 participants, with 433 
per group planned. Overall, 373 (84%) of these mothers 
were from the earthquake-affected region, and 388 (87%) 
from the non-affected region completed the survey.

Statistical analysis
The data were analyzed using the Statistical Package 
for the Social Sciences (SPSS) version 23.0 (IBM Corp., 
Armonk, NY, USA). Descriptive statistics were pre-
sented as numbers and percentages for categorical data. 
The answers to the questions, which included a 10-point 
Likert-style scale (housing, health care, safety, nutrition 
and mental health support resources of the participants 
in the environment they lived in during the post-earth-
quake period), were divided into two categories as “good” 
and “poor”. 0–6 points were defined as poor and 7–10 
points as good. The Chi-square test or Fisher’s Exact test 
was used to compare categorical variables. P < 0.05 was 
considered statistically significant. In conditions where 
significance was detected in 3 × 2 and 4 × 2 contingency 

tables, post hoc analyses were conducted to identify 
characteristics, using Bonferroni correction and adjusted 
residuals. The multivariable logistic regression analysis 
was performed to determine the associated factors of 
breastfeeding problems and perceived insufficient breast-
milk supply. Since experiencing an earthquake and living 
conditions (home, health care, safety, nutrition, and men-
tal health support) are related, we put them in separate 
models. Adjusted odds ratios (AORs) were calculated at 
95% confidence intervals (CI).

Results
A total of 761 mother-child pairs participated in the 
study. Of these, 49% of the mothers were living in the 
earthquake-affected region, while 51% were from unaf-
fected areas. There was a significant difference in mater-
nal education levels between the two groups (p < 0.001). 
While 38.1% of mothers in the earthquake-affected 
region had only one child, this rate was 49.5% among 
those living in the unaffected region. Of the children 
who participated in the study from the earthquake-
affected region, 42.9% were female, compared to 51.5% 
in the unaffected region (p = 0.017). In terms of breast-
feeding initiation, 81.5% of the earthquake-affected chil-
dren started breastfeeding within the first hour after 
birth, compared to 88.1% in unaffected group (p = 0.011). 
Additionally, the rate of bottle feeding was higher in the 
earthquake-affected region than other region (50.1% and 
40.7% respectively, p = 0.011). While 7.5% of the earth-
quake-affected mothers stopped breastfeeding after the 
earthquake, this rate was only 0.8% among unaffected 
mothers (p < 0.001). Mothers in the earthquake-affected 
region rated housing (57.1% vs. 86.1%, p < 0.001), health-
care (62.5% vs. 88.9%, p < 0.001), safety (68.6% vs. 88.7%, 
p < 0.001), nutrition (67.6% vs. 89.4%, p < 0.001) and men-
tal health support (33.5% vs. 65.2%, p < 0.001) as “good” at 
a lower rate. There was no significant difference between 
the two groups in terms of maternal age and children’s 
age (Table 1).

Breastfeeding problems were reported by 44.8% of 
mothers in earthquake-affected regions, compared to 
28.6% in unaffected regions (p < 0.001). Perceived insuf-
ficient milk was identified in 33.0% of mothers in the 
earthquake-affected group, significantly higher than the 
11.1% observed in unaffected regions (p < 0.001). Among 
mothers with children aged 12–23 months, breast refusal 
was reported by 10.2% in earthquake-affected regions, 
compared to 1.5% in unaffected regions. Additionally, 
1.3% of mothers in earthquake-affected regions experi-
enced breast abscesses, while no cases were reported in 
the unaffected group (p = 0.028) (Table 2).

In the earthquake-affected region, female babies had 
more breastfeeding problems than male babies (50.6% 
and 40.4% respectively, p = 0.049), while there was no 
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Table 1  The characteristics of mother-child pairs according to living zone, n(%)
Overall,
(N = 761)

Earthquake-affected region,
(N = 373)

Unaffected region,
(n = 388)

p value

Maternal age, year 0.305
  < 25 145 (19.0) 77 (20.6) 68 (17.5)
  25–34 502 (66.0) 236 (63.3) 266 (68.6)
  ≥35 114 (15.0) 60 (16.1) 54 (13.9)
Maternal education < 0.001
  Middle school and below 241 (31.7) 165 (44.2)a 76 (19.6)b

  High school 228 (30.0) 111 (29.8)a 117 (30.2)a

  University and above 292 (38.3) 97 (26.0)a 195 (50.2)b

Number of children < 0.001
  1 334 (43.9) 142 (38.1)a 192 (49.5)b

  2 248 (32.6) 105 (28.2)a 143 (36.9)b

  ≥3 179 (23.5) 126 (33.8)a 53 (13.7)b

Sex (female) 360 (47.3) 160 (42.9) 200 (51.5) 0.017
Age, months 0.540
  < 6 240 (31.5) 118 (31.6) 122 (31.4)
  6–11 254 (33.4) 118 (31.6) 136 (35.1)
  12–23 267 (35.1) 137 (36.7) 130 (33.5)
Early initiation of breastfeeding (within first hour) 646 (84.9) 304 (81.5) 342 (88.1) 0.011
Bottle feeding 345 (45.3) 187 (50.1) 158 (40.7) 0.011
Stopped breastfeeding after the earthquake 31 (4.1) 28 (7.5) 3 (0.8) < 0.001
Housing (good) 547 (71.9) 213 (57.1) 334 (86.1) < 0.001
Health care (good) 578 (76.0) 233 (62.5) 345 (88.9) < 0.001
Safety (good) 600 (78.8) 256 (68.6) 344 (88.7) < 0.001
Nutrition (good) 599 (78.7) 252 (67.6) 347 (89.4) < 0.001
Mental health support (good) 378 (49.7) 125 (33.5) 253 (65.2) < 0.001
The letters a and b indicate statistically significant differences between groups in the same row

Table 2  Distribution of breastfeeding problems according to living zone in studied age groups
< 6 months 6–11 months 12–23 months 0–23 months
Eq-Affected
(n = 118)

Eq-Unaffected
(n = 122)

Eq-Affected
(n = 118)

Eq-Unaffected
(n = 136)

Eq-Affected
(n = 137)

Eq-Unaffected
(n = 130)

Eq-Affected
(n = 377)

Eq-Unaffected
(n = 388)

Had breastfeeding
problems

n (%) 44 (37.3) 47 (38.5) 49 (41.5) 36 (26.5) 74 (54.0) 28 (21.5) 167 (44.8) 111 (28.6)
p value 0.844 0.011 < 0.001 < 0.001

Insufficient breast
milk supply

n (%) 31 (26.3) 16 (13.1) 43 (36.4) 17 (12.5) 49 (35.8) 10 (7.7) 123 (33.0) 43 (11.1)
p value 0.010 < 0.001 < 0.001 < 0.001

Nipple pain n (%) 14 (11.9) 12 (9.8) 5 (4.2) 11 (8.1) 19 (13.9) 12 (9.2) 38 (10.2) 35 (9.0)
p value 0.613 0.208 0.237 0.585

Cracked nipples n (%) 14 (11.9) 20 (16.4) 7 (5.9) 7 (5.1) 13 (9.5) 7 (5.4) 34 (9.1) 34 (8.8)
p value 0.314 0.784 0.203 0.865

Breast refusal n (%) 5 (4.2) 8 (6.6) 12 (10.2) 7 (5.1) 14 (10.2) 2 (1.5) 31 (8.3) 17 (4.4)
p value 0.427 0.129 0.003 0.026

Hyperlactation# n (%) 3 (0.8) 7 (1.8)
p value 0.341

Mastitis# n (%) 10 (2.7) 12 (3.1)
p value 0.735

Breast abscess# n (%) 5 (1.3) 0 (0.0)
p value 0.028

#Since the number of mothers experiencing these problems was low, they were not divided into age groups. Eq: earthquake
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difference in the unaffected group. In the earthquake-
affected region, mothers with babies aged 12–23 months 
had more breastfeeding problems than mothers with 
babies aged 6–11 months and babies under 6 months 
(54.0%, 41.5%, and 37.3% respectively, p = 0.019). How-
ever, in unaffected region, mothers with babies under 6 
months had more breastfeeding problems than moth-
ers with babies 6–11 months and babies 12–23 months 
(38.5%, 26.5%, and 21.5% repectively, p = 0.009). While 
53.5% of bottle-fed babies in the earthquake-affected 
region had breastfeeding problems, this percentage 
was 36.0% in those not bottle-fed (p < 0.001). In the 
earthquake-affected region, those with poor nutritional 
resources had a higher prevalence of breastfeeding prob-
lems than those with good nutritional resources (57.0%, 
and 38.9%, respectively, p < 0.001). There was no sta-
tistically significant difference in the unaffected group 
(30.0%, and 17.1% respectively, p = 0.084). In the earth-
quake-affected region, 36.0% of those with good mental 
health support had breastfeeding problems compared to 
49.1% of those with poor support (p = 0.016). In the unaf-
fected region, these rates were 20.2% and 44.4%, respec-
tively (p < 0.001) (Table 3).

While there was no association between the child’s sex 
and perceived insufficient breast milk supply in the earth-
quake-affected region, it was observed that in the unaf-
fected region, if the breastfed baby was a boy, there was 
a higher rate of perceived insufficient breast milk supply 
(14.4% and 8.0%, p = 0.046).

Among mothers in the earthquake-affected region, 
38% of those who bottle-fed their babies experienced 
a milk shortage, compared to 28% of those who did not 
use bottles (p = 0.040). In the unaffected region, the cor-
responding percentages were 15.2% and 8.3%, respec-
tively (p = 0.033). While poor nutrition resources were 
not associated with insufficient breast milk supply in the 
unaffected region, it was more common in the earth-
quake-affected region for those with poor nutrition 
resources (27.4% vs. 44.6%, p < 0.001). While poor men-
tal health support was associated with insufficient breast 
milk supply in earthquake-affected group, no relation 
was found in the unaffected group (Table 4).

After adjusting for maternal age (25–34 years vs. <25; 
≥35 years vs. <25), education level (high school vs. middle 
school or below; university and above vs. middle school 
or below), number of children (2 vs. 1; ≥3 vs. 1), child’s 
age (6–11 months vs. <6; 12–23 months vs. <6), breast-
feeding initiation time (within the first hour vs. later), sex 
(female vs. male), bottle feeding (yes vs. no), and living 
in an earthquake-affected area (yes vs. no), multivariable 
analysis (Model 1) revealed that breastfeeding problems 
were positively associated with bottle feeding [AOR: 1.66 
(95% CI: 1.22, 2.26)] and residing in earthquake-affected 
areas [AOR: 2.01 (95% CI: 1.45, 2.77)]. When additional 

factors, including housing quality (good vs. poor), safety 
(good vs. poor), nutrition (good vs. poor), and mental 
health support (good vs. poor), were considered instead 
of earthquake exposure, multivariable analysis (Model 
2) showed that breastfeeding problems were 1.73 times 
more likely in bottle-feeding mothers [AOR: 1.73 (95% 
CI: 1.26, 2.37)]. Moreover, breastfeeding problems were 
less likely among mothers receiving adequate mental 
health support [AOR: 0.33 (95% CI: 0.22, 0.49)] (Table 5).

After accounting for confounding factors, multivari-
able analysis (Model 3) showed that perceived insufficient 
milk supply was positively associated with bottle feeding 
[AOR: 1.78 (95% CI: 1.23, 2.57)] and residing in earth-
quake-affected areas [AOR: 4.12 (95% CI: 2.73, 6.22)]. 
When accounting for additional factors such as housing, 
safety, nutrition, and mental health support, excluding 
earthquake exposure, multivariable analysis (Model 4) 
indicated that perceived insufficient milk supply was 1.85 
times more likely in bottle-feeding mothers [AOR: 1.85 
(95% CI: 1.29, 2.66)]. Furthermore, perceived insufficient 
milk supply was less likely among mothers with nutri-
tional support [AOR: 0.49 (95% CI: 0.27, 0.89)] and those 
receiving good mental health support [AOR: 0.53 (95% 
CI: 0.33, 0.84)] (Table 6).

Discussion
We found that breastfeeding problems were more com-
mon in the earthquake-affected region compared to 
the unaffected region. The most common breastfeeding 
problem in both regions was perceived insufficient milk 
supply. While one in every ten breastfeeding women in 
the unaffected region experienced this problem, one in 
every three in the earthquake-affected region experi-
enced this problem. During emergencies, mothers may 
perceive that their milk supply has decreased and that 
they will not be able to feed their babies, and their self-
confidence may decrease [23–26]. Unfortunately, viola-
tions of the International Code of Marketing of BMS by 
untargeted formula donation and distribution during 
disasters are a widespread problem [27–30]. It can cause 
many babies to be given formula unnecessarily, deprived 
of the benefits of breast milk and exposed to the risks of 
bottle feeding [28]. Violations of the Code and uncon-
trolled BMS donations were also experienced during the 
2023 Türkiye earthquake [27, 31, 32]. Consequently, we 
found that 50% of babies aged 0–23 months in the earth-
quake-affected region were bottle-fed, and this rate was 
higher than in the unaffected region. According to Tür-
kiye Demographic and Health Survey (TDHS) 2018 data, 
the bottle feeding rate among babies aged 0–23 months is 
53% [22]. In addition, in a study using the last 30 years of 
TDHS data, it was found that bottle feeding has increased 
the most in low-income and low-educated groups over 
the years however, the bottle-feeding rate is still higher in 
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the high-income population [33]. Given that only babies 
who continued breastfeeding were included in this study, 
and considering that mothers in the earthquake-affected 
mothers had a lower socioeconomic level, it can be con-
cluded that this percentage is higher than the Turkish 
average.

An earthquake is a very devastating disaster, both 
physically and psychologically. People can become 

homeless in an instant without access to safe food, clean 
water, sanitation, and health services. They can also wit-
ness many deaths and lose family members, friends, and 
social support [4]. In this study, the difference between 
the two groups in terms of both socio-economic and liv-
ing conditions is obvious. In this study, after adjusting 
for the demographic characteristics of the mothers other 
than their living conditions, we found that breastfeeding 

Table 3  Factors associated with breastfeeding problems among breastfeeding mothers according to where they live
Earthquake-affected region
n (%)*

p value Unaffected region
n (%)*

p value

Overall, having breastfeeding problems 167 (44.8) 111 (28.6) < 0.001
Maternal age, year 0.128 0.351
  < 25 34 (44.1) 20 (29.4)
  25–34 113 (47.9) 80 (30.1)
  ≥35 20 (33.3) 11 (20.4)
Maternal education 0.738 0.029
  Middle school and below 71 (43.0) 21 (27.6)ab

  High school 53 (47.7) 44 (37.6)b

  University and above 43 (44.3) 46 (23.6)a

Number of children 0.121 0.555
  1 63 (44.4) 51 (26.6)
  2 55 (52.4) 42 (29.4)
  ≥3 49 (38.9) 18 (34.0)
Sex 0.049 0.618
  Female 81 (50.6) 55 (27.5)
  Male 86 (40.4) 56 (29.8)
Age, months 0.019 0.009
  < 6 44 (37.3)a 47 (38.5)a

  6–11 49 (41.5)a 36 (26.5)b

  12–23 74 (54.0)b 28 (21.5)b

Initiation of breastfeeding 0.767 0.453
  Within the first hour 135 (44.4) 100 (29.2)
  After the first hour 32 (46.4) 11 (23.9)
Bottle feeding 0.001 0.385
  No 67 (36.0) 62 (27.0)
  Yes 100 (53.5) 49 (31.0)
Housing 0.479 0.884
  Poor 75 (46.9) 15 (27.8)
  Good 92 (43.2) 96 (28.7)
Health care 0.174 0.410
  Poor 69 (49.3) 10 (23.3)
  Good 98 (42.1) 101 (29.3)
Safety 0.300 0.359
  Poor 57 (48.7) 10 (22.7)
  Good 110 (43.0) 101 (29.4)
Nutrition 0.001 0.084
  Poor 69 (57.0) 7 (17.1)
  Good 98 (38.9) 104 (30.0)
Mental health support 0.016 < 0.001
  Poor 122 (49.1) 60 (44.4)
  Good 45 (36.0) 51 (20.2)
*row percentage

The letters a and b indicate statistically significant differences among subgroups of variable in the same column
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problems were two times more common, and perceived 
insufficient milk supply was four times more common in 
mothers who experienced the earthquake. Mothers in the 
earthquake-affected region rated housing, health care, 
safety, nutrition, and mental health support as “good” at 
a lower rate than other mothers. Studies conducted after 
the 2023 Türkiye earthquake have shown that dietary 
diversity, adequate nutritious diet, and food safety can-
not be ensured in the earthquake region [31, 32]. Poor 

nutrition and mental health support were associated 
with perceived milk insufficiency. In a qualitative study 
conducted with mothers who experienced the 2023 Tür-
kiye earthquake, mothers reported that limited access to 
fluids and nutrients reduced their milk production [15]. 
In another qualitative study conducted after the Haiti 
earthquake, it was observed that mothers believed that 
the quality of their milk had decreased due to poor diet, 
for these reasons, they started complementary feeding 

Table 4  Factors associated with perceived insufficient milk supply among breastfeeding mothers according to where they live
Earthquake-affected region
n (%)*

P value Unaffected region
n (%)*

P value

Overall, perceiving insufficient milk 123 (33.0) 43 (11.1) < 0.001
Maternal age, year 0.167 0.757
  < 25 20 (26.0) 6 (8.8)
  25–34 86 (36.4) 30 (11.3)
  ≥35 17 (28.3) 7 (13.0)
Maternal education 0.307 0.935
  Middle school and below 48 (29.1) 9 (11.8)
  High school 42 (37.8) 12 (10.3)
  University and above 33 (34.0) 22 (11.3)
Number of children 0.196 0.295
  1 43 (30.3) 18 (9.4)
  2 42 (40.0) 16 (11.2)
  ≥3 38 (30.2) 9 (17.0)
Sex 0.165 0.046
  Female 59 (36.9) 16 (8.0)
  Male 64 (30.0) 27 (14.4)
Age, months 0.172 0.316
  < 6 31 (26.3) 16 (13.1)
  6–11 43 (36.4) 17 (12.5)
  12–23 49 (35.8) 10 (7.7)
Initiation of breastfeeding 0.961
  Within the first hour 98 (32.2) 38 (11.1)
  After the first hour 25 (36.2) 5 (10.9)
Bottle feeding 0.040 0.033
  No 52 (28.0) 19 (8.3)
  Yes 71 (38.0) 24 (15.2)
Housing 0.783 0.646
  Poor 54 (33.8) 5 (9.3)
  Good 69 (32.4) 38 (11.4)
Health care 0.075 0.250
  Poor 54 (38.6) 7 (16.3)
  Good 69 (29.6) 36 (10.4)
Safety 0.417 0.279
  Poor 42 (35.9) 7 (15.9)
  Good 81 (31.6) 36 (10.5)
Nutrition 0.001 0.775
  Poor 54 (44.6) 4 (9.8)
  Good 69 (27.4) 39 (11.2)
Mental health support 0.036 0.170
  Poor 91 (36.7) 19 (14.1)
  Good 32 (25.6) 24 (9.5)
*row percentage
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earlier and weaned their babies earlier [34]. In addition, 
there are many studies in the literature showing the rela-
tionship between poor nutrition and insufficient milk 
production in emergencies [12, 16, 30, 35].

Breastfeeding or having breastfeeding problems can 
be related to maternal mental health problems [16, 17, 
25, 36]. Mental health problems may occur in the post-
earthquake period [37]. In a study conducted with moth-
ers of children aged 0–24 months after the 2023 Türkiye 
earthquake, breastfeeding mothers showed lower PTSD 
scores compared to non-breastfeeding mothers [10]. 
78.6% of mothers said their milk supply had decreased. 
Mothers with decreased milk supply had higher PTSD 
scores [10]. In another study conducted in Japan, moth-
ers’ high Edinburgh Postpartum Depression Scale (EPDS) 
scores were significantly associated with a lower preva-
lence of breastfeeding [37]. On the contrary, in a study 
conducted after the 2023 Türkiye earthquake, the rates 
of exclusively breastfeeding their babies in the first 6 
months and the EPDS scores were similar in earthquake-
affected and unaffected mothers [38]. The breastfeeding 
self-efficacy score was reported to be higher in earth-
quake-affected mothers. However, the results of that 
study cannot be generalized due to the insufficient sam-
ple size and the unclear selection of the participants. In 

our study, 34% of the earthquake-affected mothers scored 
mental health support as good. In comparison, 65% of 
the unaffected mothers scored it as good, and perceived 
milk insufficiency was less common in those with good 
mental health support. Among other needs such as hous-
ing, healthcare, safety and nutrition, mental health sup-
port was rated lowest in both regions. This shows us 
that although earthquake-affected mothers need mental 
health support much more, this is an unmet need for all 
mothers.

In addition to perceived insufficient milk supply, breast 
refusal and breast abscess were also found at higher per-
centages in the earthquake-affected region. Breast refusal 
may be associated with high rates of bottle feeding. 
Earthquake-affected mothers scored access to health care 
as “good” at a lower rate. Not being able to access ade-
quate health care and not receiving early treatment for 
mastitis may be related to development of breast abscess.

There are some limitations in this study. First, we lack 
baseline data on bottle-feeding rates prior to the earth-
quake, which prevents us from directly establishing the 
changes in bottle-feeding percentages after.

the earthquake. However, the presence of an unaffected 
group, available data on bottle-feeding practices, and 
studies documenting violations of the code after the 2023 

Table 5  Breastfeeding problems and associated factors, multivariable logistic regression analysis
Model 1 Model 2
AOR 95%CI P value AOR 95%CI P value

Maternal age, year 0.077 0.172
25–34 vs. <25 1.23 0.80, 1.90 0.346 1.27 0.81, 1.98 0.299
≥ 35 vs. <25 0.74 0.40, 1.35 0.320 0.84 0.45, 1.57 0.589
Maternal education 0.089 0.149
High school vs. middle and below 1.35 0.90, 2.02 0.152 1.46 0.96, 2.22 0.080
University and above vs. middle and below 0.88 0.56, 1.39 0.589 1.09 0.67, 1.77 0.735
Number of children 0.331 0.573
2 vs. 1 1.30 0.90, 1.87 0.165 1.20 0.83, 1.74 0.343
≥3 vs. 1 1.03 0.65, 1.65 0.890 1.00 0.62, 1.62 0.993
Age, months 0.521 0.587
6–11 vs. <6 0.80 0.55, 1.18 0.265 0.82 0.55, 1.21 0.309
12–23 vs. <6 0.93 0.64, 1.36 0.710 0.93 0.64, 1.36 0.710
IBF; within the first hour vs. later 0.93 0.61, 1.43 0.739 0.97 0.63, 1.50 0.903
Sex; Female vs. male 0.85 0.63, 1.16 0.315 0.88 0.65, 1.21 0.443
Bottle feeding, yes vs. no 1.66 1.22, 2.26 0.001 1.73 1.26, 2.37 0.001
Affected by the earthquake; yes vs. no 2.01 1.45, 2.77 < 0.001
Housing; good vs. poor 1.18 0.72, 1.92 0.519
Health care; good vs. poor 1.02 0.60, 1.73 0.942
Safety; good vs. poor 1.47 0.84, 2.58 0.176
Nutrition; good vs. poor 0.76 0.44, 1.28 0.299
Mental health support; good vs. poor 0.33 0.22, 0.49 < 0.001
Constant 0.30 0.000 0.50 0.029
IBF: initiation of breastfeeding; AOR: adjusted odds ratio; CI: confidence interval.

Model 1: adjusted for maternal age, maternal education, number of children, child’s age, IBF, sex, bottle feeding, and being affected by the earthquake

Model 2: adjusted for maternal age, maternal education, number of children, child’s age, IBF, sex, bottle feeding, housing, safety, nutrition, and mental health 
support
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Türkiye earthquake [27, 31, 32, 38] allow for an indirect 
association to be considered.

Second, this study relied on mothers’ self-reports and 
perceptions. Therefore, housing, healthcare, safety, nutri-
tion, and mental health support may have been assessed 
differently than actual conditions. Additionally, perceived 
insufficient milk supply may vary based on individual 
maternal perceptions.

Third, as this was a hospital-based study, there may 
have been a segment of the population without access to 
healthcare, limiting the generalizability of the findings. 
Furthermore, our sample included breastfeeding moth-
ers with infants aged 0–23 months who visited pediatric 
outpatient clinics for any reason. This could introduce a 
potential selection bias, as mothers seeking healthcare 
services in earthquake-affected areas may have done so 
due to more severe or complex health concerns for their 
children compared to those in unaffected areas. Addi-
tionally, there is no information on breastfeeding prac-
tices among women who did not visit hospitals, making 
it unclear whether their characteristics, opinions, and 
experiences were similar across regions.

Despite these limitations, this study provides valuable 
insights into breastfeeding practices during the 2023 Tür-
kiye earthquake by comparing earthquake-affected and 

unaffected groups. It captures a range of factors, includ-
ing maternal perceptions, mental health, and support 
systems, providing a comprehensive view of the chal-
lenges mothers face in disaster settings.

Conclusion
The most common breastfeeding problem identified was 
perceived insufficient milk supply, which was signifi-
cantly more prevalent in the earthquake-affected region. 
Mothers in this area faced worse conditions regarding 
housing, healthcare, safety, and mental health support. 
Additionally, bottle feeding was more common in the 
earthquake-affected region. Perceived insufficient milk 
supply was associated with bottle feeding, poor nutri-
tion, and inadequate mental health support. To support 
continued breastfeeding during disasters, it is crucial to 
ensure that pregnant women and breastfeeding mothers 
have access to proper nutrition and mental health care 
as soon as possible. Furthermore, governments should 
develop and implement official guidelines for infant and 
young child feeding during emergencies to prevent the 
unregulated donation and distribution of commercial 
milk formula.

Table 6  Perceived insufficient milk supply and associated factors, multivariable logistic regression analysis
Model 3 Model 4
AOR 95% CI P value AOR 95% CI P value

Maternal age, year 0.322 0.457
25–34 vs. <25 1.46 0.86, 2.49 0.164 1.38 0.81, 2.37 0.237
≥ 35 vs. <25 1.20 0.59, 2.44 0.614 1.20 0.58, 2.47 0.620
Maternal education 0.339 0.310
High school vs. middle and below 1.43 0.89, 2.32 0.143 1.46 0.90, 2.37 0.130
University and above vs. middle and below 1.29 0.75, 2.22 0.355 1.36 0.77, 2.38 0.292
Number of children 0.184 0.231
2 vs. 1 1.52 0.97, 2.36 0.066 1.40 0.91, 2.17 0.131
≥3 vs. 1 1.30 0.76, 2.24 0.343 1.50 0.86, 2.59 0.152
Age, months 0.434 0.421
6, 11 vs. <6 1.32 0.83, 2.08 0.237 1.29 0.82, 2.04 0.264
12–23 vs. <6 1.05 0.67, 1.66 0.831 1.01 0.64, 1.59 0.981
IBF; within the first hour vs. later 1.10 0.68, 1.78 0.705 1.20 0.74, 1.94 0.452
Sex; Female vs. male 1.03 0.71, 1.50 0.861 1.10 0.76, 1.58 0.611
Bottle feeding, yes vs. no 1.78 1.23, 2.57 0.002 1.85 1.29, 2.66 0.001
Affected by the earthquake; yes vs. no 4.12 2.73, 6.22 < 0.001
Housing; good vs. poor 1.58 0.89, 2.84 0.121
Health care; good vs. poor 0.56 0.31, 1.01 0.054
Safety; good vs. poor 1.31 0.70, 2.46 0.405
Nutrition; good vs. poor 0.49 0.27, 0.89 0.019
Mental health support; good vs. poor 0.53 0.33, 0.84 0.007
Constant 0.04 0.000 0.18 0.000
IBF: initiation of breastfeeding; AOR: adjusted odds ratio; CI: confiedence interval.

Model 3: adjusted for maternal age, maternal education, number of children, child’s age, IBF, sex, bottle feeding, and being affected by the earthquake

Model 4: adjusted for maternal age, maternal education, number of children, child’s age, IBF, sex, bottle feeding, housing, safety, nutrition, and mental health 
support
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