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Abstract 1 

Background: The importance of breastfeeding in low- and middle- income countries is well 2 

recognized, yet the importance of postnatal mental health on breastfeeding practices and beliefs 3 

in these settings has been understudied. This study investigates the associations between 4 

maternal mental health problems and breastfeeding beliefs as well as practices in rural China. 5 

Methods: Cross-sectional data were collected from 742 mothers of infants under six months old 6 

in rural Sichuan Province, China. Surveys collected data on maternal mental health problems 7 

(depression, anxiety, and stress symptoms), breastfeeding beliefs (attitudes and self-efficacy), 8 

and breastfeeding practices. Ordinary least squares regression, multiple logistic regression and 9 

heterogeneous effect analyses were used to determine the associations between maternal mental 10 

health and breastfeeding outcomes. 11 

Results: Among all respondents, 13% showed symptoms of depression, 16% anxiety, and 9% 12 

stress. The prevalence of full breastfeeding was 59.3%. Breastfeeding attitude was significantly 13 

associated with symptoms of depression (p=0.023) and breastfeeding self-efficacy with 14 

symptoms of depression (p=0.001) and symptoms of stress (p=0.020). However, there were no 15 

significant associations between symptoms of mental health problems and full breastfeeding. The 16 

heterogeneous effects analyses revealed that full breastfeeding was negatively associated with 17 

stress symptoms when the infant was from a high-income family (p=0.011). In addition, full 18 

breastfeeding was negatively associated with the father having a higher education level (p=0.026, 19 

p= 0.048, and p=0.020) and the infant being older than 2 months old (p=0.000, p=0.000, p=0.00), 20 

regardless of maternal mental health problem symptoms. 21 



Conclusion: Symptoms of maternal mental health problems are significantly associated with 22 

breastfeeding attitude and self-efficacy, yet has less of an association with breastfeeding 23 

practices. To improve breastfeeding practices, interventions need a multi-dimensional approach 24 

that should not only focus on improving maternal mental well-being but also consider 25 

demographic background characteristics.  26 

Keywords: breastfeeding, breastfeeding self-efficacy, breastfeeding attitude, mental health, 27 

depression, anxiety, stress, rural China 28 
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Introduction 45 

It is well-established in the international literature that breastfeeding is crucial for the 46 

health and development of infants. Extensive research has shown that breastfeeding is associated 47 

with a number of positive infant health outcomes such as lower rates of respiratory infections 48 

and diarrhea (1–5), reduced risk of sudden infant death syndrome (6–8), and better immune 49 

system functioning (9). Breastfed infants have also been shown to have better health outcomes 50 

later in life, including improved cognitive performance and lower rates of chronic diseases such 51 

as diabetes and cardiovascular disease (8–10). Based on this evidence, the World Health 52 

Organization (WHO) recommends exclusive breastfeeding for the first 6 months and continued 53 

breastfeeding until the child is 2 years old (11). 54 

Unfortunately, international literature has also shown that postnatal mental health 55 

problems among mothers can present a barrier to breastfeeding. Breastfeeding is a practice that 56 

involves heavy involvement from the mother, requiring her to be engaged in and willing to 57 

participate in the feeding process. For mothers facing mental health problems, these demands can 58 

feel burdensome and ultimately discourage her from breastfeeding. Studies have found that 59 

depressed mothers are less likely to exclusively breastfeed and more likely to terminate 60 

breastfeeding earlier (12–17). Similarly, studies have found that postpartum maternal anxiety is 61 

negatively associated with breastfeeding initiation, duration (18), and exclusivity (18,19), 62 

although these studies have only been conducted in high-income countries. 63 

Postnatal mental health problems can also worsen breastfeeding beliefs, which have been  64 

found to be critical for breastfeeding practices. Existing global literature suggests that maternal 65 

depression affects breastfeeding beliefs, such as self-efficacy, which is defined as a mother’s 66 

confidence in her ability to breastfeed her newborn, and attitude, which is defined as a mother’s 67 
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viewpoint and stance on breastfeeding. Maternal depression and anxiety have been found to be 68 

associated with lower breastfeeding self-efficacy (20–22). Maternal depression and stress have 69 

also been shown to be associated with less favorable attitudes towards breastfeeding (23,24), 70 

such as being more skeptical or unsupportive of the practice (25). Having a positive attitude 71 

about breastfeeding is important since breastfeeding beliefs have been shown to not only be 72 

associated with higher rates of exclusive breastfeeding (25–28), but also other measures of 73 

breastfeeding outcomes, such as the duration the infant is breastfed (27–29), and the mother’s 74 

satisfaction with breastfeeding (30).  75 

Increasing evidence shows that the prevalence of postnatal mental health problems in 76 

low- and middle-income countries (LMICs), including China, is particularly high (27). Given the 77 

association between mental health and breastfeeding, there is a concern that breastfeeding 78 

outcomes in these countries are being severely impacted. Like other LMICs, rural China has 79 

been shown to have a high prevalence of maternal mental health issues, as well as poor infant 80 

feeding practices. Postnatal depression rates have empirically been shown to range from 20% to 81 

25% (28,29), which are high compared to the global rate of 13% (30). This high prevalence of 82 

maternal mental health is accompanied by low rates of exclusive breastfeeding, ranging from 83 

4.2% to 28.7% (31–33). These rates are low compared to the global rate of exclusive 84 

breastfeeding among infants younger than 6 months, which is 37% (34). Yet, there have been no 85 

studies on the relationship between postnatal mental health and breastfeeding beliefs and 86 

practices in rural China. Considering the high prevalence of maternal mental health issues and 87 

poor infant feeding practices, the relationship between maternal mental health and breastfeeding 88 

outcomes in rural China needs to be better understood. 89 
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The goal of this study is to investigate the association between symptoms of postnatal 90 

mental health problems, breastfeeding beliefs (self-efficacy and attitudes), and breastfeeding 91 

practices in rural China. Specifically, we aim to pursue three objectives. First, we describe the 92 

prevalence of symptoms of mental health problems among new mothers in rural China and 93 

identify their breastfeeding practices and beliefs. Second, we examine the correlation between 94 

symptoms of postnatal mental health problems and breastfeeding beliefs. Finally, we determine 95 

the correlation between symptoms of postnatal mental health problems and breastfeeding 96 

practices. 97 

 98 

Methods 99 

A cross-sectional study was conducted in the rural areas of one prefecture in Sichuan 100 

Province. According to the National Bureau of Statistics of China, 48% of Sichuan’s population 101 

are rural residents. The average per capita disposable income in the rural areas of Sichuan is 102 

13,331 RMB (1906 US dollars), far lower than the national average of 28,228 RMB (4033 US 103 

dollars) (35). For these reasons, the study area can be considered relatively representative of rural 104 

southwestern China. 105 

Sampling 106 

The research team implemented a 3-step sampling protocol to select households for the 107 

study. First, from the nine counties within the sample prefecture, the four nationally-designated 108 

“poverty counties” (pinkun xian) were included, which are counties that have more than 2% of 109 

their population living under the national poverty line of 3,000 RMB (458 US dollars) (36). 110 

These counties were selected in order to sample the mental health and breastfeeding outcomes of 111 

low-income, rural mothers. Second, sample townships were chosen within each sample county. 112 
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The sampling frame included two exclusion criteria: non-rural townships and rural townships 113 

with populations less than 10,000. Of the remaining townships, 20 townships per county were 114 

randomly selected, resulting in a total of 80 rural townships.  115 

The third step of the protocol selected mothers and households from the sample 116 

townships. After obtaining a list of all households with pregnant women beyond their second 117 

trimester or with infants under 6 months old from the local county-level Maternal and Child 118 

Hospital in each sample county, the research team randomly selected 25 families in each 119 

township. If there were not enough eligible households in a township, the team then included 120 

eligible households living in villages surrounding the township. In total, 1,296 households were 121 

identified as potential candidates for the study. For the purposes of this study, two groups of 122 

women were excluded: pregnant women and non-breastfeeding new mothers, since the focus of 123 

the study is specifically on the impact of mental health on breastfeeding mothers. This resulted in 124 

a final sample of 742 breastfeeding mothers. 125 

Data collection 126 

Data were collected from November to December 2019 by trained survey enumerators. 127 

During the training, enumerators were taught how to implement the survey instruments for each 128 

of the study’s main components. Once the training was completed, enumerators conducted one-129 

on-one survey interviews at each sample household. The survey data collected included: 130 

postnatal mental health (symptoms of depression, anxiety, and stress), breastfeeding beliefs 131 

(attitudes and self-efficacy), breastfeeding practices, and demographic characteristics. 132 

Postnatal mental health 133 

To measure the mental health of sample mothers, the research team used the Depression, 134 

Anxiety, and Stress Scale-21 (DASS-21). This is a 21-item short-form version of the DASS-42 135 

that was originally created by Lovibond and Lovibond (37). The DASS-21 scale has been 136 
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validated in China (38,39). To complete the DASS-21 scale, enumerators asked mothers to rank 137 

each statement (7 for each subsection) from 0 to 3, depending on how much the statement 138 

applied to them in the past week. Each individual's DASS-21 score was then calculated by 139 

adding up the ranking for every sub-question in a specific section and multiplying the sum by 2. 140 

Hence, for each section, the total sum score could range from 0 to 42. Mothers who scored 141 

greater than or equal to 9 for depression, 7 for anxiety, and 14 for stress were considered to have 142 

symptoms of each respective mental health problem. It is important to note that the resulting 143 

score of the DASS-21 scale is not a clinical diagnosis but only a reasonable measurement of the 144 

severity of depression, anxiety, and stress symptoms. 145 

Breastfeeding beliefs 146 

 Two measures for breastfeeding beliefs were collected: breastfeeding attitudes and 147 

breastfeeding self-efficacy. First, to measure maternal attitudes about breastfeeding, enumerators 148 

administered the Iowa Infant Feeding Attitude Scale (40), which has been used in Turkey (23), 149 

Ethiopia (41), the United Kingdom (42), Russia (42), and the United States (43). It has also been 150 

validated in China (44). Breastfeeding mothers were read 18 statements, such as “breastfeeding 151 

is more convenient than formula feeding” and asked to use a 5-point Likert scale to express if 152 

they agreed or disagreed with the statement (1 being strongly disagree and 5 being strongly 153 

agree). Total scores range from 18 to 90. Statements that were representative of worse attitudes 154 

were reverse coded so that a higher score correlates to a more positive attitude about 155 

breastfeeding. 156 

Second, to determine the mother’s self-efficacy surrounding breastfeeding, enumerators 157 

administered the short form of the Breastfeeding Self-Efficacy Scale (45). It has previously been 158 

used in Kenya (46), Turkey (47), and Malaysia (48), and was validated in Chinese by Ip et al 159 

(49). Breastfeeding mothers were asked to rate how confident they were about 16 breastfeeding-160 
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related items based on a 5-point Likert scale (1 being not at all confident to 5 being always 161 

confident). An example of an item is “I manage to keep up with my infant’s breastfeeding 162 

demands”. Total scores range from 16 to 80, where a higher score corresponds to higher levels of 163 

self-efficacy. 164 

Breastfeeding practices 165 

The mother’s breastfeeding practices were determined through a 24-hour dietary recall, in 166 

which enumerators asked mothers to list all the foods and liquids they fed their infant in the last 167 

24 hours. Based on this data, mothers were then divided into two feeding categories: full 168 

breastfeeding and mixed breastfeeding. Full breastfeeding included both exclusive and 169 

predominant breastfeeding. As defined by the WHO, exclusive breastfeeding is breastfeeding 170 

while giving no other foods or liquids, while predominantly breastfeeding is feeding breastmilk 171 

along with other water or water-based liquids (broth or juice) (50). Mixed breastfeeding included 172 

infants who were fed breastmilk along with other milk substitutes (formula or animal milk), 173 

other liquids, or solids. 174 

Demographic characteristics 175 

Data on demographic characteristics of each sample family and infant were also collected 176 

by enumerators. Family characteristics included mother’s age, mother’s and father’s education 177 

levels, and family yearly income. Demographic characteristics of the infant were collected from 178 

the birth certificate, and included information such as the infant’s gender, age in months, whether 179 

the infant’s birth weight was low, and whether the infant was born prematurely. 180 

Statistical Analysis 181 

The statistical analysis for the study is composed of four parts. First, the research team 182 

calculated the overall prevalence of maternal depression, anxiety, and stress symptoms, as well 183 

as the overall prevalence of breastfeeding outcomes, which include breastfeeding practice and 184 



 

 
7 

beliefs. Second, an adjusted ordinary least squares (OLS) regression was used to identify the 185 

correlations between mental health and breastfeeding beliefs, while controlling for other 186 

potential confounders. The specification of the adjusted model is: 187 𝐵𝑒𝑙𝑖𝑒𝑓𝑖 = 𝛽0 + 𝛽1𝑀𝑒𝑛𝑡𝑎𝑙_ℎ𝑒𝑎𝑙𝑡ℎ𝑖 + 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖 + 𝜖𝑖                                            (1) 188 

where 𝐵𝑒𝑙𝑖𝑒𝑓𝑖  refers to breastfeeding beliefs (breastfeeding attitude or breastfeeding self-189 

efficacy). 𝑀𝑒𝑛𝑡𝑎𝑙_ℎ𝑒𝑎𝑙𝑡ℎ𝑖  is the dummy variable for mental health (depression, anxiety, or 190 

stress symptoms), which takes the value of 1 when motheri showed symptoms of mental health 191 

problems and takes the value of 0 when motheri did not. 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖  is a set of control variables, 192 

including infant gender and age, whether the infant was born prematurely, whether the infant has 193 

low birth weight, maternal age and education level, paternal education level, and family income. 194 

Third, a multivariate logistic regression was run to examine the associations between 195 

mental health problems and breastfeeding practices. The specification of the regression model is: 196 𝑃𝑟𝑎𝑐𝑡𝑖𝑐𝑒𝑖 = 𝛽0 + 𝛽1𝑀𝑒𝑛𝑡𝑎𝑙_ℎ𝑒𝑎𝑙𝑡ℎ𝑖 + 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖 + 𝜖𝑖                                          (2)     197 

where 𝑃𝑟𝑎𝑐𝑡𝑖𝑐𝑒𝑖   takes the value of 1 when motheri was fully breastfeeding and takes the value 198 

of 0 when motheri was mixed breastfeeding. In equation (2), the definitions of the variables, 199 𝑀𝑒𝑛𝑡𝑎𝑙_ℎ𝑒𝑎𝑙𝑡ℎ𝑖 and 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖 are the same as those in equation (1). 200 

Finally, a heterogeneous analysis was conducted to measure the effects of symptoms of 201 

maternal mental health problems on breastfeeding practice by five demographic characteristics, 202 

including three socio-economic status (SES) characteristics (education levels of each parent and 203 

family income), maternal age, and infant age. The specification of the adjusted model is: 204 𝑃𝑟𝑎𝑐𝑡𝑖𝑐𝑒𝑖 = 𝛽0 + 𝛽1𝑀𝑝_𝑙𝑜𝑤𝑖 + 𝛽2𝑀𝑝_ℎ𝑖𝑔ℎ𝑖 + 𝛽3𝑀ℎ_𝑙𝑜𝑤𝑖 + 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖 + 𝜖𝑖          (3) 205 

where 𝑀𝑝_𝑙𝑜𝑤𝑖, 𝑀𝑝_ℎ𝑖𝑔ℎ𝑖, and 𝑀ℎ_𝑙𝑜𝑤𝑖 are three binary variables. 𝑀𝑝_𝑙𝑜𝑤𝑖 takes the value of 206 

1 when motheri shows symptoms of mental health problems and is of low SES/low maternal 207 
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age/low infant age, and 0 otherwise. 𝑀𝑝_ℎ𝑖𝑔ℎ𝑖 takes the value of 1 when motheri shows 208 

symptoms of mental health problems and is of high SES/high maternal age/high infant age, and 0 209 

otherwise. 𝑀ℎ_𝑙𝑜𝑤𝑖 takes the value of 1 when motheri does not have symptoms of mental health 210 

problems and is of low SES/low maternal age/low infant age, and 0 otherwise. 𝑃𝑟𝑎𝑐𝑡𝑖𝑐𝑒𝑖 and 211 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖 are the same as those in equation (1). 212 

 213 

Results 214 

Table 1 shows the demographic characteristics of the study sample. Of the infants 215 

sampled, 416 (56.1%) were male and the average age was a little over two and a half months (2.7 216 

months). Only 22 sample infants (3.0%) were born prematurely, and 22 (3.0%) had low birth 217 

weight. The average age of the 742 mothers sampled was approximately 27.9 years old. 218 

Additionally, mothers were slightly less educated than fathers, with 297 (40.0% of mothers) 219 

having graduated from high school compared to 341 (46.0% of the fathers) having graduated 220 

from high school.  221 

 222 

Table 1.  Descriptive statistics of demographic characteristics (n=742). 

 N (%) or Mean (SD) 

Infant gender (% male), N (%) 416 (56.1%) 

Infant age (months), mean (SD) 2.7 (2.0) 

Premature, N (%) 22 (3.0%) 

Low birth weight, N (%) 22 (3.0%) 

Maternal age (years), mean (SD) 27.9 (4.9) 

Mother graduated high school, N (%) 297 (40.0%) 

Father graduated high school, N (%) 341 (46.0%) 

Family yearly income (ten thousand yuan), mean (SD) 7.4 (6.2) 

 223 
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 The prevalence of the symptoms of mental health issues and descriptive data on 224 

breastfeeding practices and beliefs among sample mothers is shown in Table 2. According to the 225 

data, 96 mothers (13.0%) exhibited symptoms of depression, 119 (16.0%) exhibited symptoms of 226 

anxiety, and 67 (9.0%) exhibited symptoms of stress. Just over half of the sample mothers (440) 227 

fully breastfed their infants, which accounts for 59.3% of the sample. For breastfeeding attitude, 228 

mothers scored an average of 61.3, within a range of 18-90. For breastfeeding self-efficacy, 229 

mothers scored an average of 56.1, within a range of 16-80. 230 

 231 

The OLS regression analysis for the correlations between mental health problems and 232 

breastfeeding beliefs are shown in Table 3. Mothers with symptoms of depression had 233 

significantly lower breastfeeding attitude scores (p=0.023). Additionally, mothers with 234 

symptoms of depression and symptoms of stress also had significantly lower breastfeeding self-235 

efficacy scores (p=0.001 and 0.020, respectively). Symptoms of anxiety were not significantly 236 

correlated with breastfeeding beliefs.  237 

 238 

Table 2. Descriptive statistics of breastfeeding practices, knowledge, and beliefs (n=742). 

  N (%) or Mean (SD) 

Panel A. Postnatal mental health  

Symptoms of depression, N (%) 96 (13.0%) 

Symptoms of anxiety, N (%) 119 (16.0%) 

Symptoms of stress, N (%) 67 (9.0%) 

Panel B. Breastfeeding practice  

Exclusive or predominantly breastfeeding, N (%) 440 (59.3%) 

Any breastfeeding, N (%) 302 (40.7%) 

Panel C. Breastfeeding beliefs  

Breastfeeding attitude score (range: 18-90), mean (SD) 61.3 (4.5) 

Breastfeeding self-efficacy score (range: 16-80), mean (SD) 56.1 (8.8) 
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 239 

Table 4 reports the logit regression analysis of the associations between mental health 240 

problems and breastfeeding practices. None of the mental health problems measured were 241 

significantly associated with the mother’s breastfeeding practices. In order to determine if the 242 

associations between mental health and breastfeeding practices differed among various 243 

subgroups of the sample, a heterogeneous effects analysis was performed. The results are 244 

presented in Table 5, where each panel shows adjusted odds ratio of a mother who practiced full 245 

breastfeeding given a specific demographic variable and whether or not she had symptoms of 246 

depression, anxiety, or stress.  247 

Table 4. Associations between postnatal mental health problems and breastfeeding practices (n=742). 

  
Adjusted OR (95% CI) p-value 

Symptoms of depression 0.75 (0.47-1.74) 0.206 

Symptoms of anxiety 1.23 (0.80-1.90) 0.346 

Symptoms of stress 0.60 (0.35-1.03) 0.062 

Notes: Mixed breastfeeding used as reference group. Controlled for demographic characteristics (infant gender, 

infant age, premature birth status, whether the infant was born with a low birth weight, maternal age, maternal 

education level, paternal education level, and family income). 

 

Table 3. Associations between postnatal mental health problems and breastfeeding beliefs (n=742). 

  Breastfeeding attitude Breastfeeding self-efficacy 

  𝛽 (SE) p-value 𝛽 (SE) p-value 

Symptoms of depression -1.11 (0.49) 0.023 -2.93 (0.89) 0.001 

Symptoms of anxiety -0.47 (0.46) 0.305 -1.58 (0.83) 0.057 

Symptoms of stress -0.71 (0.59) 0.228 -2.49 (1.07) 0.020 

Notes: Controlled for demographic characteristics and breastfeeding practices (infant gender, infant age, 

premature birth status, whether the infant was born with a low birth weight, maternal age, maternal education 

level, paternal education level, family income, and breastfeeding practice). 

 



 

 
11 

Panel A shows the heterogeneous effects of family income on the association of postnatal 248 

mental health and breastfeeding practices. Compared to those without symptoms of stress and 249 

with high family income, mothers with stress symptoms and high family income (OR: 0.20, 95% 250 

CI: 0.07-0.55) and mothers without stress symptoms and low family income (OR: 0.70, 95% CI: 251 

0.50-0.98) were significantly less likely to practice full breastfeeding. In terms of the differences 252 

between subgroups, among mothers experiencing symptoms of stress, those with high family 253 

income were significantly different than those with low family income (p=0.011).  254 

Panel B shows the heterogeneous effects of maternal education level, which yielded no 255 

significant results in any of the subgroups. Panel C shows the heterogeneous effects of maternal 256 

age. Younger mothers with symptoms of anxiety were significantly more likely to fully 257 

breastfeed (OR: 1.94, 95% CI: 1.14-3.31) compared to older mothers without symptoms of 258 

anxiety. Younger mothers without symptoms of depression (OR: 1.45, 95% CI: 1.03-2.03) or 259 

stress (OR: 1.41, 95% CI: 1.01-1.96) were also more likely to fully breastfeed their infants 260 

compared to their older counterparts. Panel D shows the heterogeneous effects of paternal 261 

education level. Compared to infants who had fathers with higher education levels, infants whose 262 

fathers had lower education levels and mothers without symptoms of depression (OR: 1.48, 95% 263 

CI: 1.05-2.08), anxiety (OR: 1.42, 95% CI: 1.00-2.00), or stress (OR: 1.49, 95% CI: 1.06-2.09) 264 

were significantly more likely to be fully breastfed.  265 

Panel E shows the heterogeneous effects of infant age. Mothers with younger infants and 266 

symptoms of anxiety were significantly more likely to practice full breastfeeding (OR: 2.68, 95% 267 

CI: 1.40-5.13) compared to mothers without anxiety symptoms who had older infants. Mothers 268 

with younger infants without symptoms of depression (OR: 1.87, 95% CI: 1.35-2.59), anxiety 269 

(OR: 1.60, 95% CI: 1.15-2.22), and stress (OR: 1.81, 95% CI: 1.32-2.49) were also more likely 270 
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to practice full breastfeeding compared to mothers with older infants. Among mothers with 271 

symptoms of anxiety, there is a significant difference between those with younger infants and 272 

those with older infants (p=0.034). 273 

   274 

Discussion 275 

The goal of this study was to examine the association between maternal mental health 276 

and breastfeeding beliefs and practices. From the sample of 742 mothers, this study found 277 

significant correlations between maternal mental health and breastfeeding beliefs. Symptoms of 278 

depression were negatively associated with breastfeeding attitude and self-efficacy, and 279 

symptoms of stress were negatively associated with self-efficacy. These results align with the 280 

international literature that has found that postnatal mental health can have a negative impact on 281 

breastfeeding beliefs (20–24).  282 

However, the overall correlation between maternal mental health and breastfeeding 283 

practices was surprisingly not significant, contradicting previous findings in the international 284 

literature (12–17). The results did show nuanced correlations between mental health and SES, 285 

with stress associated with a lower likelihood of fully breastfeeding among high income mothers. 286 

In addition, various demographic characteristics (mother age, infant age, and paternal education) 287 

were significantly correlated with breastfeeding practices. While there are mixed results on the 288 

relationship between various demographic characteristics and breastfeeding practices in the 289 

global literature, these findings are supported by other studies in LMICs showing that mothers 290 

are more likely to breastfeed if they are younger (51), have younger infants (52,53), or have 291 

higher income status (52–54). 292 
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Interestingly, while maternal education was not significantly correlated with fully 293 

breastfeeding, there was a significant association with lower paternal education level. These 294 

results seem to contradict previous findings that higher paternal education levels are positively 295 

associated with breastfeeding (55,56). One possible explanation specific to the context of rural 296 

China is that more educated fathers are more likely to out-migrate for work than less educated 297 

fathers, leaving the mother and infant behind. Previous studies have shown that paternal support 298 

promotes exclusive breastfeeding (57,58), so it is possible that less educated fathers are more 299 

likely to be at home and provide the support the mother needs to fully breastfeed.  300 

This study has limitations. First, the study only looks at cross sectional data and is 301 

therefore unable to draw conclusions on the directionality or causality of the relationship 302 

between mental health and breastfeeding outcomes. In addition, our assessment of mental health 303 

problems was based on a self-report assessment of symptoms rather than a professional 304 

diagnosis. Due to stigma against reporting symptoms of mental illness in LMICs, it is possible 305 

that the prevalence of depression, anxiety and stress symptoms are underestimated among 306 

women in the sample. 307 

This study also has many strengths. This research fills a gap in the literature surrounding 308 

the associations between maternal mental health and breastfeeding beliefs and practices, 309 

specifically in rural China. Additionally, this study includes a large sample of women with 310 

newborns aged 0-6 months, a population which very few studies have focused on. Future studies 311 

could include multiple survey waves to determine directionality or perform mediation or 312 

interaction analysis between maternal mental health and breastfeeding. Further research should 313 

also investigate why the relationship between maternal mental health and breastfeeding beliefs is 314 

not associated with breastfeeding practices in this population. 315 
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 316 

Conclusions 317 

Given that only half of the mothers were fully breastfeeding their infants under the age of 318 

the 6 months, this field of study requires more attention from policymakers and researchers. The 319 

results of this study suggest that while postnatal mental health is significantly associated with 320 

breastfeeding beliefs, SES and other demographic characteristics may be play a larger role than 321 

mental health in a mother’s breastfeeding practices. Interventions to improve breastfeeding 322 

outcomes in rural China should target women in these vulnerable groups and use a multi-323 

dimensional approach to further address the complexities of breastfeeding.  324 

 325 

Abbreviations 326 

WHO: World Health Organization 327 

LMICs: Low- and Middle-Income Countries  328 

DASS-21: Depression, Anxiety, and Stress Scale (short form) 329 

OLS: Ordinary Least Squares 330 

SES: Socio-Economic Status 331 

 332 

Declarations 333 

Ethics approval and consent to participate 334 

This study received ethical approval from the Stanford University Institutional Review Board 335 

(Protocol # 44312). All participants provided oral consent for participation in this study. 336 

Individuals found to have severe mental health problems were referred to the local hospital for 337 

diagnosis and treatment. 338 



 

 
15 

Consent for Publication 339 

Not applicable. 340 

Availability of data and materials 341 

Datasets used in the current study are available from the corresponding author upon reasonable 342 

request. 343 

Competing interests 344 

The authors declare that they have no competing interests. 345 

Funding 346 

This research was supported by unrestricted gifts by anonymous donors. Funding sources played 347 

no role in the design of the study, data collection, analysis, or interpretation, or in writing the 348 

manuscript. 349 

Authors' contributions 350 

QJ, YG, EZ, NC, MO, SZ, SD and SR contributed to the conceptualization of the study. QJ, YG, 351 

EZ, NC, MO, SZ, SD, and SR contributed to the acquisition, analysis or interpretation of data. 352 

YG, EZ, and SZ drafted the manuscript, and NC, MO, SD, HZ, HJ, and SR made substantial 353 

revisions to the manuscript.  354 

Acknowledgements 355 

We would like to thank Dr. Huan Zhou and her team at the Sichuan University West China 356 

School of Public Health for their assistance in conducting this study. We would also like to thank 357 

the Sichuan Provincial Center for Women and Children Health and the county-level Maternal 358 

and Child Hospitals in our study area for their assistance in identifying and recruiting eligible 359 

participants. 360 

 361 



 

 
16 

References 362 

1.  Khadivzadeh T, Parsai S. Effect of exclusive breastfeeding and complementary feeding on 363 

infant growth and morbidity. East Mediterr Health J Rev Sante Mediterr Orient Al-Majallah 364 

Al-Sihhiyah Li-Sharq Al-Mutawassit. 2004 May;10(3):289–94.  365 

2.  Duijts L, Ramadhani MK, Moll HA. Breastfeeding protects against infectious diseases 366 

during infancy in industrialized countries. A systematic review. Matern Child Nutr. 2009 367 

Jul;5(3):199–210.  368 

3.  Duijts L, Jaddoe VWV, Hofman A, Moll HA. Prolonged and exclusive breastfeeding 369 

reduces the risk of infectious diseases in infancy. Pediatrics. 2010 Jul;126(1):e18-25.  370 

4.  Raisler J, Alexander C, O’Campo P. Breast-feeding and infant illness: a dose-response 371 

relationship? Am J Public Health. 1999 Jan 1;89(1):25–30.  372 

5.  Scariati PD, Grummer-Strawn LM, Fein SB. A longitudinal analysis of infant morbidity 373 

and the extent of breastfeeding in the United States. Pediatrics. 1997 Jun;99(6):E5.  374 

6.  Hauck FR, Thompson JMD, Tanabe KO, Moon RY, Vennemann MM. Breastfeeding and 375 

Reduced Risk of Sudden Infant Death Syndrome: A Meta-analysis. Pediatrics. 2011 Jul 376 

1;128(1):103–10.  377 

7.  Vennemann MM, Bajanowski T, Brinkmann B, Jorch G, Yücesan K, Sauerland C, et al. 378 

Does breastfeeding reduce the risk of sudden infant death syndrome? Pediatrics. 2009 379 

Mar;123(3):e406-410.  380 

8.  Allen J, Hector D. Benefits of breastfeeding. New South Wales Public Health Bull. 2005 381 

Apr;16(3–4):42–6.  382 

9.  Stuebe AM, Schwarz EB. The risks and benefits of infant feeding practices for women and 383 

their children. J Perinatol Off J Calif Perinat Assoc. 2010 Mar;30(3):155–62.  384 

10.  Binns C, Lee M, Low WY. The Long-Term Public Health Benefits of Breastfeeding. Asia 385 

Pac J Public Health. 2016 Jan;28(1):7–14.  386 

11.  World Health Organization (WHO). Global Strategy for Infant and Young Child Feeding. 387 

World Health Organization; 2003.  388 

12.  Henderson JJ, Evans SF, Straton JAY, Priest SR, Hagan R. Impact of postnatal depression 389 

on breastfeeding duration. Birth Berkeley Calif. 2003 Sep;30(3):175–80.  390 

13.  Rahman A, Hafeez A, Bilal R, Sikander S, Malik A, Minhas F, et al. The impact of 391 

perinatal depression on exclusive breastfeeding: a cohort study. Matern Child Nutr. 392 

2016;12(3):452–62.  393 



 

 
17 

14.  Sha T, Gao X, Chen C, Li L, Cheng G, Wu X, et al. A prospective study of maternal 394 

postnatal depressive symptoms with infant-feeding practices in a Chinese birth cohort. 395 

BMC Pregnancy Childbirth. 2019 Oct 28;19(1):388.  396 

15.  Mohamad Yusuff AS, Tang L, Binns CW, Lee AH. Breastfeeding and Postnatal 397 

Depression: A Prospective Cohort Study in Sabah, Malaysia. J Hum Lact. 2016 May 398 

1;32(2):277–81.  399 

16.  Silva CS, Lima MC, Sequeira‐de‐Andrade LAS, Oliveira JS, Monteiro JS, Lima NMS, et 400 

al. Association between postpartum depression and the practice of exclusive breastfeeding 401 

in the first three months of life. J Pediatr Versão Em Port. 2017 Jul 1;93(4):356–64.  402 

17.  Feldens CA, Vitolo MR, Rauber F, Cruz LN, Hilgert JB. Risk factors for discontinuing 403 

breastfeeding in southern Brazil: a survival analysis. Matern Child Health J. 2012 404 

Aug;16(6):1257–65.  405 

18.  Hoff CE, Movva N, Rosen Vollmar AK, Pérez-Escamilla R. Impact of Maternal Anxiety on 406 

Breastfeeding Outcomes: A Systematic Review. Adv Nutr. 2019 Sep 1;10(5):816–26.  407 

19.  Adedinsewo DA, Fleming AS, Steiner M, Meaney MJ, Girard AW, MAVAN team. 408 

Maternal anxiety and breastfeeding: findings from the MAVAN (Maternal Adversity, 409 

Vulnerability and Neurodevelopment) Study. J Hum Lact Off J Int Lact Consult Assoc. 410 

2014 Feb;30(1):102–9.  411 

20.  Dennis C-LE. Identifying predictors of breastfeeding self-efficacy in the immediate 412 

postpartum period. Res Nurs Health. 2006 Aug;29(4):256–68.  413 

21.  Zubaran C, Foresti K. The correlation between breastfeeding self-efficacy and maternal 414 

postpartum depression in southern Brazil. Sex Reprod Healthc Off J Swed Assoc 415 

Midwives. 2013 Mar;4(1):9–15.  416 

22.  Ngo LTH, Chou H-F, Gau M-L, Liu C-Y. Breastfeeding self-efficacy and related factors in 417 

postpartum Vietnamese women. Midwifery. 2019 Mar 1;70:84–91.  418 

23.  Duran S, Kaynak S, Karadaş A. The relationship between breastfeeding attitudes and 419 

perceived stress levels of Turkish mothers. Scand J Caring Sci. 2020;34(2):456–63.  420 

24.  Khodabandeh M, Kashani L, Pirastehfar Z, Dashti Dargahloo S, Tabarestani M, Dordeh M, 421 

et al. Relationship between Attitude towards Breastfeeding and Postpartum Depression in 422 

Kerman, Iran. Int J Pediatr. 2020 Aug 1;8(8):11751–9.  423 

25.  Galler JR, Harrison RH, Ramsey F, Chawla S, Taylor J. Postpartum feeding attitudes, 424 

maternal depression, and breastfeeding in Barbados. Infant Behav Dev. 2006 425 

Apr;29(2):189–203.  426 

26.  Ku C-M, Chow SKY. Factors influencing the practice of exclusive breastfeeding among 427 

Hong Kong Chinese women: a questionnaire survey. J Clin Nurs. 2010 Sep;19(17–428 

18):2434–45.  429 



 

 
18 

27.  Wu DS, Hu J, McCoy TP, Efird JT. The effects of a breastfeeding self-efficacy intervention 430 

on short-term breastfeeding outcomes among primiparous mothers in Wuhan, China. J Adv 431 

Nurs. 2014;70(8):1867–79.  432 

28.  Cox KN, Giglia RC, Binns CW. The influence of infant feeding attitudes on breastfeeding 433 

duration: evidence from a cohort study in rural Western Australia. Int Breastfeed J. 2015 434 

Aug 21;10(1):25.  435 

29.  Sun K, Chen M, Yin Y, Wu L, Gao L. Why Chinese mothers stop breastfeeding: Mothers’ 436 

self-reported reasons for stopping during the first six months. J Child Health Care Prof 437 

Work Child Hosp Community. 2017 Sep;21(3):353–63.  438 

30.  Kim S-H. Factors Explaining Mothers’ Breastfeeding Satisfaction. Korean J Women Health 439 

Nurs. 2009;15(4):270–9.  440 

31.  Fisher J, Mello MC de, Patel V, Rahman A, Tran T, Holton S, et al. Prevalence and 441 

determinants of common perinatal mental disorders in women in low- and lower-middle-442 

income countries: a systematic review. Bull World Health Organ. 2012 Feb;90:139–49.  443 

32.  Zhang S, Dang R, Yang N, Bai Y, Wang L, Abbey C, et al. Effect of Caregiver’s Mental 444 

Health on Early Childhood Development across Different Rural Communities in China. Int 445 

J Environ Res Public Health. 2018 Nov;15(11):2341.  446 

33.  Yue A, Gao J, Yang M, Swinnen L, Medina A, Rozelle S. Caregiver Depression and Early 447 

Child Development: A Mixed-Methods Study From Rural China. Front Psychol [Internet]. 448 

2018 [cited 2020 Oct 6];9. Available from: 449 

https://www.frontiersin.org/articles/10.3389/fpsyg.2018.02500/full 450 

34.  World Health Organization (WHO). Maternal Mental Health [Internet]. Mental Health and 451 

Substance Use. [cited 2020 Dec 7]. Available from: https://www.who.int/teams/maternal-452 

newborn-child-adolescent-health-and-ageing/maternal-health/about/mental-health-and-453 

substances-use 454 

35.  China Statistical Yearbook 2018 [Internet]. [cited 2020 Oct 6]. Available from: 455 

http://www.stats.gov.cn/tjsj/ndsj/2018/indexeh.htm 456 

36.  Wang H, Zhao Q, Bai Y, Zhang L, Yu X. Poverty and Subjective Poverty in Rural China. 457 

Soc Indic Res. 2020 Jul 1;150(1):219–42.  458 

37.  Lovibond PF, Lovibond SH. The structure of negative emotional states: Comparison of the 459 

Depression Anxiety Stress Scales (DASS) with the Beck Depression and Anxiety 460 

Inventories. Behav Res Ther. 1995 Mar;33(3):335–43.  461 

38.  Chan RCK, Xu T, Huang J, Wang Y, Zhao Q, Shum DHK, et al. Extending the utility of 462 

the Depression Anxiety Stress scale by examining its psychometric properties in Chinese 463 

settings. Psychiatry Res. 2012 Dec 30;200(2–3):879–83.  464 



 

 
19 

39.  Wang K, Shi H-S, Geng F-L, Zou L-Q, Tan S-P, Wang Y, et al. Cross-cultural validation of 465 

the Depression Anxiety Stress Scale–21 in China. Psychol Assess. 2016;28(5):e88–100.  466 

40.  Mora A de la, Russell DW, Dungy CI, Losch M, Dusdieker L. The Iowa Infant Feeding 467 

Attitude Scale: Analysis of Reliability and Validity1. J Appl Soc Psychol. 468 

1999;29(11):2362–80.  469 

41.  Abdulahi M, Fretheim A, Argaw A, Magnus JH. Adaptation and validation of the Iowa 470 

infant feeding attitude scale and the breastfeeding knowledge questionnaire for use in an 471 

Ethiopian setting. Int Breastfeed J. 2020 Apr 9;15(1):24.  472 

42.  Yu J, Wei Z, Lukoyanova O, Borovik T, Fewtrell MS. Maternal Infant-Feeding Attitudes, 473 

Infant Eating Behaviors, and Maternal Feeding Choice at 3 and 6 Months Postpartum: A 474 

Comparative Multicenter International Study. Breastfeed Med. 2020 Jun 26;15(8):528–34.  475 

43.  Quinn P, Tanis SL. Attitudes, Perceptions, and Knowledge of Breastfeeding Among 476 

Professional Caregivers in a Community Hospital. Nurs Womens Health. 2020 Apr 477 

1;24(2):77–83.  478 

44.  Dai H-X, Guan X-D, Li X-M, You L-M, Lau Y. Psychometric properties of a mainland 479 

Chinese version of the Iowa Infant Feeding Attitude Scale among postpartum women in 480 

China. Contemp Nurse. 2013 Apr;44(1):11–20.  481 

45.  Dennis C-L. The breastfeeding self-efficacy scale: psychometric assessment of the short 482 

form. J Obstet Gynecol Neonatal Nurs JOGNN. 2003 Dec;32(6):734–44.  483 

46.  Tuthill EL, Miller JD, Collins SM, Widen EM, Onono M, Young SL. HIV infection, 484 

hunger, breastfeeding self-efficacy, and depressive symptoms are associated with exclusive 485 

breastfeeding to six months among women in western Kenya: a longitudinal observational 486 

study. Int Breastfeed J. 2020 Jan 16;15(1):4.  487 

47.  Aluş Tokat M, Okumuş H, Dennis C-L. Translation and psychometric assessment of the 488 

Breast-feeding Self-Efficacy Scale—Short Form among pregnant and postnatal women in 489 

Turkey. Midwifery. 2010 Feb 1;26(1):101–8.  490 

48.  Rashid AA, Shamsuddin NH, Devaraj NK. Breastfeeding Practice, Support, and Self- 491 

Efficacy Among working Mothers in a Rural Health Clinic in Selangor. 2018;11.  492 

49.  Ip W-Y, Gao L-L, Choi K-C, Chau JP-C, Xiao Y. The Short Form of the Breastfeeding 493 

Self-Efficacy Scale as a Prognostic Factor of Exclusive Breastfeeding among Mandarin-494 

Speaking Chinese Mothers. J Hum Lact. 2016 Nov 1;32(4):711–20.  495 

50.  World Health Organization (WHO). Indicators for assessing infant and young child feeding 496 

practices, part 1: Definitions. World Health Organization (WHO); 2008.  497 

51.  Qiu L, Zhao Y, Binns CW, Lee AH, Xie X. Initiation of breastfeeding and prevalence of 498 

exclusive breastfeeding at hospital discharge in urban, suburban and rural areas of Zhejiang 499 

China. Int Breastfeed J. 2009 Jan 28;4(1):1.  500 



 

 
20 

52.  Agho KE, Dibley MJ, Odiase JI, Ogbonmwan SM. Determinants of exclusive breastfeeding 501 

in Nigeria. BMC Pregnancy Childbirth. 2011 Jan 11;11(1):2.  502 

53.  Alemayehu T, Haidar J, Habte D. Determinants of exclusive breastfeeding practices in 503 

Ethiopia. Ethiop J Health Dev [Internet]. 2009 [cited 2020 Dec 8];23(1). Available from: 504 

https://www.ajol.info/index.php/ejhd/article/view/44832 505 

54.  Ruan Y, Zhang Q, Li J, Wan R, Bai J, Wang W, et al. Factors associated with exclusive 506 

breast-feeding: A cross-sectional survey in Kaiyuan, Yunnan, Southwest China. PLOS 507 

ONE. 2019 Oct 9;14(10):e0223251.  508 

55.  Heck KE, Braveman P, Cubbin C, Chávez GF, Kiely JL. Socioeconomic Status and 509 

Breastfeeding Initiation among California Mothers. Public Health Rep. 2006 Jan 510 

1;121(1):51–9.  511 

56.  Ratnasari D, Paramashanti BA, Hadi H, Yugistyowati A, Astiti D, Nurhayati E. Family 512 

support and exclusive breastfeeding among Yogyakarta mothers in employment. Asia Pac J 513 

Clin Nutr. 2017;26(Supplement):S31.  514 

57.  Tohotoa J, Maycock B, Hauck YL, Howat P, Burns S, Binns CW. Dads make a difference: 515 

an exploratory study of paternal support for breastfeeding in Perth, Western Australia. Int 516 

Breastfeed J. 2009 Nov 29;4(1):15.  517 

58.  Su M, Ouyang Y-Q. Father’s Role in Breastfeeding Promotion: Lessons from a Quasi-518 

Experimental Trial in China. Breastfeed Med. 2016 Feb 2;11(3):144–9.  519 

  520 

 521 

Table 5. Heterogeneous effects of postnatal mental health on breastfeeding practices (n = 742). 

  
Symptoms of 

depression 

Symptoms of 

anxiety 

Symptoms of 

stress  

Panel A: Family income (reference group: without MH problem & high family income) 

(1) with MH problem & low family income 
0.75  

(0.43 - 1.32) 

1.10  

(0.62 - 1.96) 

0.90  

(0.45 - 1.80) 

(2) with MH problem & high family income 
0.65 

(0.30 - 1.40) 

1.32 

(0.68 – 2.59) 

0.20***  

(0.07 - 0.55) 

(3) without MH problem & low family income 
0.78 

(0.56 - 1.10) 

0.81 

(0.57 - 1.13) 

0.70** 

(0.50 - 0.98) 

(4) p-value of test (1) = (2) 0.753 0.656 0.011 

(5) p-value of test (1) = (3) 0.878 0.269 0.467 

Panel B: Maternal education level (reference group: without MH problem & high education level) 

(6) with MH problem & low education level 
0.75  

(0.41 - 1.40) 

1.09 

(0.61 - 1.97) 

0.51 

(0.26 - 1.02) 
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 522 

 523 

 524 

 525 

(7) with MH problem & high education level 
0.60  

(0.29 - 1.22) 

1.20 

(0.61 - 2.37) 

0.81 

(0.32 - 2.06) 

(8) without MH problem & low education level 
0.72 

(0.50 - 1.05) 

0.76 

(0.52 - 1.20) 

0.80 

(0.56 - 1.14) 

(9) p-value of test (6) = (7) 0.596 0.825 0.409 

(10) p-value of test (6) = (8) 0.891 0.189 0.178 

Panel C: Maternal age (reference group: without MH problem & high maternal age) 

(11) with MH problem & low maternal age 
1.15 

(0.66 - 2.01) 

1.94** 

(1.14 - 3.31) 

1.03 

(0.55 - 1.93) 

(12) with MH problem & high maternal age 
0.96 

(0.42 - 2.21) 

1.02 

(0.43 - 2.40) 

0.57 

(0.19 - 1.74) 

(13) without MH problem & low maternal age 
1.45** 

(1.03 - 2.03) 

1.32 

(0.94 - 1.85) 

1.41** 

(1.01 - 1.96) 

(14) p-value of test (11) = (12) 0.699 0.175 0.341 

(15) p-value of test (11) = (13) 0.395 0.127 0.315 

Panel D: Paternal education level (reference group: without MH problem & high education level) 

(16) with MH problem & low education level 
0.98 

(0.51 - 1.88) 

1.66 

(0.91 - 3.05) 

0.83 

(0.41 - 1.67) 

(17) with MH problem & high education level 
0.93 

(0.47 - 1.84) 

1.41 

(0.72 - 2.77) 

0.86 

(0.36 - 2.07) 

(18) without MH problem & low education level 
1.48** 

(1.05 - 2.08) 

1.42** 

(1.00 - 2.00) 

1.49** 

(1.06 - 2.09) 

(19) p-value of test (16) = (17) 0.899 0.705 0.952 

(20) p-value of test (16) = (18) 0.218 0.611 0.100 

Panel E: Infant age (reference group: without mental health & high infant age) 

(21) with MH problem & low infant age 
1.11 

(0.61 - 2.03) 

2.68*** 

(1.40 - 5.13) 

0.88 

(0.43 - 1.83) 

(22) with MH problem & high infant age 
1.22 

(0.64 - 2.31) 

1.12 

(0.62 - 2.00) 

1.00 

(0.47 - 2.13) 

(23) without MH problem & low infant age 
1.87*** 

(1.35 - 2.59) 

1.60*** 

(1.15 - 2.22) 

1.81*** 

(1.32 - 2.49) 

(24) p-value of test (21) = (22) 0.829 0.034 0.799 

(25) p-value of test (21) = (23) 0.189 0.239 0.124 

Notes: *p<0.05, **p<0.01, ***p<0.001. Values shown as adjusted OR (95% CI). MH = mental health. 


