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Aim: This study aimed to assess the risk factors for depression among parents

who have lost their only child (PLOCs).

Methods: We used a cross-sectional survey to reveal the risk factors of

depression among PLOCs. Multi-stage, stratified, cluster sampling was used to

recruit the participants. The cluster samplingmethodwas used to select PLOCs

in Hangzhou, Zhejiang Province, andWuhu, Anhui Province, while the stratified

cluster sampling method was used in Anshun, Guizhou Province. A total of

651 PLOCs were recruited in this study. Participants completed the Social

Support Rating Scale (SSRS) and the Geriatric Depression Scale-15 (GDS-15).

Socio-demographics were also collected, including age, sex, monthly income,

education level, marital status, self-reported health, and a number of diseases

were collected as well. Chi-square tests and binary logistic regression were

conducted to analyze the influence of these factors on PLOCs’ mental status.

Results: Two hundred and fifty-eight PLOCs (39.56%) reported depression.

Compared to PLOCs living in Wuhu, those living in Hangzhou (OR = 3.374, CI

= 2.337–4.870) had a higher risk of depression. Being single (OR = 1.449, CI

= 1.019–2.061) and the presence/absence of grandchildren (OR = 0.430, CI =

0.274–0.676)were significantly associatedwith the depression status of PLOCs.

Conclusion: The sampled Chinese PLOCs reported a high prevalence of

depression that was influenced by their place of residence, marital status,

and presence/absence of grandchildren. This may highlight the need for

routine assessment and help of this group by the relevant stakeholders

(including government, non-profit social organizations, and professional

psychologists) with more attention paid to single and low-income PLOCs

that have no grandchildren. It is imperative to build a comprehensive

care system of “extended family—community—society—government” for this

vulnerable group.
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Introduction

China’s family planning policy has been in place for more

than three decades, resulting in hundreds of millions of families

having only one child. Scholars have estimated that there

are ∼170 million “only children” aged <44 years in current

Chinese society (1). Although several decades of the “One-Child

Policy” in China have played an important role in controlling

population growth and stimulating economic growth, this policy

has also led to the generation of a new vulnerable group—the

Shidu family. When an only child dies early and the parents

can no longer conceive or adopt another, this is referred to as a

Shidu family (2). Parents who have lost their only child (PLOCs)

are called Shidu parents in Chinese (3). In 2012, there were

more than one million Shidu families in China (4), accounting

for 2.5‰ of the total population. The total number of bereaved

Shidu families is expected to reach 4.5 million by 2050 (5).

The concept of “raising children for old age” in Chinese

culture has deep roots, with children taking on the responsibility

for their parents in later life. In this context, PLOCs face

great financial pressures (6) to cover the costs of their daily

life and medical needs. Moreover, losing a child is one of

life’s greatest tragedies. Bereaved parents experience prolonged

depression after the loss of a child (7). As a result, PLOCs

are prone to loneliness, emptiness, and panic (8). People

who experience such emotions for a long period of time are

prone to depression. The existing research indicates that 80%

of bereaved family members suffer from mental disorders or

psychological trauma (9). Thus, there is a critical need for

more attention and research on this topic (10). Depression is

one of the most common mental disorders; it is characterized

by low mood, physical discomfort, sleep disorders, and a

cold and withdrawn personality (11), which may further lead

to physical diseases (6). The event of losing an only child

not only adversely affects the parents’ mental health but also

increases their medical burden and economic pressure, which

eventually affects their physical health, thus resulting in a

vicious circle.

Research suggests that the major risk factors for depression

among PLOCs are low-education level, poor physical health

status, low-income level, singlehood, and poor social support

(12). Scholars have shown a keen interest in the association

between social support and depression, revealing that social

support is negatively associated with depression (13–15). Others

have preferred to target the mental health of PLOCs through

case-by-case interventions in small samples (16, 17). In the

above-mentioned studies, cultural factors, such as “the third

generation”, are largely ignored. Moreover, most of the available

Chinese studies recruited participants from only one city in

China. The samples of those studies may not sufficiently

represent the situation in China as a whole. Therefore, a

national investigation with more participants, incorporating

more factors, is needed. A clear understanding of the pathways

that lead to the onset of depression is critically a first step on

the road to developing effective preventive measures. Therefore,

the aim of the present study was to identify the risk factors

for depression among PLOCs using a national sample. It was

hoped that these findings would provide possible targets for

medical and social workers to better support and care for this

special group.

Methods

Sampling

Due to the large differences in economic development

between different regions (18), China has been divided into three

economic belts: eastern, central, and western belts. The present

study took one city from each belt as a representative sample

city. Multi-stage, stratified, cluster sampling was based on the

economic belts, and representative cities in the eastern, central,

and western belts, namely, Hangzhou, Wuhu, and Anshun,

respectively, were chosen for sampling. In China, the urban

administrative division is roughly divided into three levels: city,

district, and community. Considering the representativeness

and feasibility of the survey in each city, different sampling

methods were applied. Stratified random sampling was used

in Hangzhou and Anshun due to the huge development

gap between different districts in these cities, while cluster

sampling was used in Wuhu. In total, 651 PLOCs were recruited

and analyzed.

Hangzhou was chosen as one of the sample cities for

convenience. Data were collected from July to August 2017 via

the stratified random sampling method. The sampling process

involved a systematic two-step approach: (i) based on the

Gross Domestic Product (GDP), the districts of Hangzhou were

divided into three levels (high, medium, low), and two districts

at each level, for a total of six districts, were chosen; (ii) based on

the data provided by the District Health and Family Planning

Bureau, two communities with the largest numbers of Shidu

families were selected for sampling.

The cluster sampling method was used to select participants

from Wuhu between April and July 2018. A systematic

three-step sampling approach was adopted: (i) based on the

administrative divisions, Wuhu city was divided into four

districts: Jinghu, Jiujiang, Yijiang, and Sanshan; (ii) Jinghu

district was selected fromWuhu because there are more PLOCs

in this city; (iii) all communities in the Jinghu district were

selected. All PLOCs in these communities were surveyed.

Finally, for the city of Anshun, based on the GDP, the

districts of Anshun were divided into two levels (high, low)

and one district was selected from each level. The stratum

sampling method was used in the two selected districts, and

on-site investigations were conducted in the communities with

more PLOCs.
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The inclusion criteria for this study were: (i) age 45 years and

above, given that most PLOCs do not have another baby when

they are over age 44 years; and (ii) normal cognitive function.

The exclusion criteria were: (i) relocated elsewhere; (ii) parents

who refused to accept the government’s or others’ condolences

or investigations.

Trained professors, undergraduates, and local family

planning officials worked as the interviewers and helped the

participants to complete the questionnaires. The questionnaires

contained three parts: sociodemographic characteristics,

the Social Support Rating Scale (SSRS), and the Geriatric

Depression Scale (GDS-15).

Measurement

Dependent variable

The GDS-15 was used to measure the depression status

of the respondents in the week preceding questionnaire

completion. This scale measures participants’ levels of

irritability, low mood, reduced activity, pain, withdrawal and

other thoughts, and their negative evaluations of the past,

present, and future. The Cronbach’s α coefficient of GDS-15

was 0.793, and the item-total correlation was 0.196–0.534 (19).

In conclusion, the GDS-15 shows acceptable reliability and

validity and can be used in research of depression symptoms

among Chinese.

The score of GDS-15 was regarded as the dependent variable

in this study. The participants were required to answer “Yes”

or “No” to each item, with “Yes” assigned one point and

“No” assigned zero points. A higher cumulative score on the

GDS-15 indicates more severe depression. Scores of 3 and

below, between 4 and 8, and 8 and above are generally defined

as non-depression, minor depression, and severe depression,

respectively. In the current study, scores of 3 and below were

defined as non-depression, while 4 and above were defined

as depression.

Independent variables

The independent variables included sex, age, educational

level, marital status, monthly income, having grandchildren,

self-reported health status, and social support.

The SSRS was used to measure the participants’ social

support. It consists of three dimensions: subjective supports

(item 1, 3–5), objective supports (item 2, 6–7), and availability

(item 8–10). Higher scores indicate higher levels of social

support. A total score of <20 indicates a low level of social

support, 20–30 indicates a fair level of social support, while

>30 indicates satisfactory social support (20). The SSRS was

designed and widely used to assess the social support status of

Chinese. The SSRS demonstrated adequate internal consistency

(Cronbach’s alpha= 0.859) and construct validity (r = 0.715).

Number of chronic diseases was measured by a multiple-

choice question, “How many chronic diseases do you have?”

(response options: 1 = have no chronic disease, 2 = have one

chronic disease, 3 = have two chronic diseases, and 4 = have

no <3 chronic diseases; have chronic disease was used as the

reference value). Chronic disorders or diseases were listed for

reference, and included the following: hypertension, diabetes,

malignant tumor, hyperlipidaemia, cerebral infarction (stroke),

coronary heart disease, chronic liver disease, cerebrovascular

disease, senile dementia, gout, asthma, tuberculosis, arthritis,

gynecological disease, haematopathy, chronic low back pain,

osteoporosis, and cataract.

Ethical approval

TheMedical Ethics Committee of Zhejiang Chinese Medical

University granted approval for this study. All participants were

clearly informed of the purposes of this study and signed the

consent form. All participants were assured of their right to

refuse to participate or to withdraw from this study at any

time. Confidentiality and anonymity of the participants were

also assured.

Statistical analysis

SPSS version 21 software was used to analyze the data. The

participants’ sociodemographic data were described in terms of

frequency and percentage. Chi-square tests and binary logistic

regression analysis were performed to explore the associations

between the independent variables and depression.

Before the binary regression analysis, chi-square tests were

performed to control for confounding factors. Variables with P

< 0.05 were included in the binary logistic regression analysis

to explore the associations between these risk factors and

depression status. In the results of binary logistic regression

analysis, variables with P < 0.05 were considered risk factors.

Results

Characteristics of the participants

In total, 651 PLOCs participated in this study. The

sociodemographic characteristics of the participants are shown

in Table 1. Most participants were 60 years old and above (464;

71.3%). More than half of the participants (352; 54.1%) were

female. A large proportion of participants only had a junior

high school degree or below (467; 71.7%). The majority of

participants had grandchildren (79.9%). Overall, 71.9% of the

participants had at least one chronic disease, while only 62.4%

had a good level of social support. More than one-third of the

participants (39.6%) were depressed (Table 1).
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TABLE 1 Participant characteristics and depression status.

Variable Frequency Percentage (%)

Age

<60 years 187 28.7

≥60 years 464 71.3

Gender

Male 299 45.9

Female 352 54.1

City

Wuhu 306 47.0

Hangzhou 237 36.4

Anshun 108 16.6

Monthly income (Yuan)

≤2,000 152 23.3

2,000–3,000 221 33.9

≥3,000 278 42.7

Education level

Junior high school or below 467 71.7

Senior high school 125 19.2

College and above 59 9.1

Marital status

Married 446 68.5

Unmarried 205 31.5

Self-reported health status

Good 262 40.2

Fair 319 49.0

Poor 70 10.8

Have grandchildren?

No 520 79.9

Yes 131 20.1

Have one or more chronic diseases?

No 183 28.1

Yes 468 71.9

Social support status

Poor 24 3.7

Fair 221 33.9

Good 406 62.4

Depression status

No depression 393 60.4

Depression 258 39.6

Chi-square tests and binary logistic
regression analysis

Table 2 shows the results of the chi-square tests for the

factors affecting the depression status of PLOCs. City (P <

0.001), income (P = 0.009), marital status (P = 0.031), and

having grandchildren (P = 0.001) were significantly associated

with the depression status of PLOCs.

The above statistically significant variables were then

included in a binary logistic regression model to further test

their independence. City (OR = 3.374, CI = 2.337–4.870, P

< 0.001), marital status (OR = 1.449, CI = 1.019–2.061, P =

0.039), and having grandchildren (OR = 0.430, CI = 0.274–

0.676, P < 0.001) were significantly associated with depression

status (Table 3).

Discussion

The findings of the current study provide insight into the

prevalence and risk factors of depression among PLOCs in

China. Based on data from the China Family Panel Studies

(CFPS) in 2018, the national rate of depression among middle-

aged and elderly people aged 45 years and above is estimated to

be 23.61% (21). The rate of depression among the PLOCs in our

study (39.6%) was higher than this national estimate. Moreover,

the current results revealed that the prevalence of depression

among PLOCs in Hangzhou was higher than that among PLOCs

in Wuhu. PLOCs having grandchildren were less likely to be

depressed, while those living in Hangzhou and those who were

unmarried were at higher risk of depression.

The results of this study indicated that the depression

rate in Hangzhou was higher than that in Wuhu. This

suggests that the rate of depression varies from eastern to

central China. As noted previously, the level of economic

development, education, employment, urbanization, and the

living environment all significantly impact human health (22).

The existing studies suggest that income inequality is one of the

most important driving factors in health inequality (23). Most

previous studies have reported a significant positive correlation

between socioeconomic status and health (24, 25). However,

there is no consensus on this among PLOCs from different

regions in China due to the particularity of this group. Although

the economic status and education level of residents in eastern

China are generally better than those of residents in central

China (26), our data demonstrated that eastern residents were

more likely to experience depression. According to Maslow’s

hierarchy of needs theory, individuals only pursue higher-level

needs after lower-level needs are satisfied. The great grief caused

by losing a child has a primary effect on emotional needs, which

is higher in the hierarchy than physical and safety needs (27).

Therefore, PLOCs in eastern China may be at higher risk of

experiencing complications from depression while those living

in the central region may pay more attention to making a living.

Economic development has led to different levels of

urbanization in different regions. The degree of urbanization

in the eastern region is higher than that in the central region

(28). In the process of urbanization, traditional neighborhood

relations are also constantly changing (29). As a modern
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TABLE 2 Chi-square test results.

Independent variables Depression Non-depression Depression Rate χ
2

P

Age

<60 years 84 103 44.9 3.067 0.080

≥60 year 174 290 37.5

Gender

Male 108 191 36.1 2.849 0.108

Female 150 202 42.6

City

Wuhu 94 212 30.7 44.824 <0.001

Hangzhou 134 103 56.5

Anshun 30 78 27.8

Monthly income (Yuan)

≤2,000 52 100 34.2 9.314 0.009

2,000–3,000 77 144 34.8

≥3,000 129 149 46.4

Education level

Junior high school or below 178 289 38.1 2.161 0.339

Senior high school 52 73 41.6

College and above 28 31 47.5

Marital status

Married 164 282 36.8 4.842 0.031

Unmarried 94 111 45.9

Self-reported health status

Good 106 156 40.5 4.384 0.112

Fair 117 202 36.7

Poor 35 35 50.0

Have grandchildren?

No 222 298 42.7 10.120 0.001

Yes 36 95 27.5

Have one or more chronic diseases?

No 73 110 39.9 0.007 0.929

Yes 185 283 39.5

Social support status

Poor 13 11 54.2 3.907 0.142

Fair 94 127 42.5

Good 151 255 37.2

community becomes the product of urbanization, neighborhood

relations are fairly similar compared to the traditional social unit

(30, 31). Emotional support from neighbors is regarded as a

positive factor in recovery from depression among PLOCs (32).

Under this circumstance, PLOCs in Hangzhou may receive less

emotional support from their neighbors than PLOCs in Wuhu,

which may result in a poorer psychological state.

With respect to marital status, the current study indicated

that the rate of depression among PLOCs without a spouse

was higher than the rate among married people. Research

spanning several decades has demonstrated that people benefit

from marriage, in terms of both physical and mental health, as

compared with non-married individuals (33, 34). Both spouses

and children are critical components of one’s social network

(35). Following the loss of a child, the spouse becomes an

individual’s closest person in later life (36). The breakdown of the

marriage undoubtedly adds to the misfortunes of PLOCs, and

the emotional support they could receive will also be reduced,

which can have a detrimental effect on their mental health. On

the other hand, a failing marriage may in itself be a source of

stress (37) and has been shown to be a trigger for depression (38).

The current study also revealed that the rate of depression

among PLOCs in China was negatively correlated with having

grandchildren. Compared to the participants who had no
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TABLE 3 Binary logistic regression analysis of factors influencing

depression status among PLOCs.

Independent variables β OR (95%CI) P

City

Wuhu Ref Ref Ref

Hangzhou 1.216 3.374 (2.337, 4.870) <0.001

Anshun 0.112 1.119 (0.674, 1.857) 0.664

Marital status

Married Ref Ref Ref

Unmarried 0.371 1.449 (1.019, 2.061) 0.039

Have grandchildren?

No Ref Ref Ref

Yes −0.843 0.430 (0.274, 0.676) <0.001

grandchildren, those with grandchildren were less likely to

experience depression, which is similar to previous studies (39,

40). Offspring are regarded as a continuation of family affection.

Grandchildren are a source of strong emotional support,

especially for PLOCs. Moreover, raising grandchildren enriches

one’s life. The role of caregiving enhances a grandparent’s sense

of purpose in life (41). Over time, the pattern and norms of

child-raising have changed. PLOCs must learn the goals of

today’s parents (42) and consider how to get along with their

grandchildren, which may divert their attention from the pain

of losing their only child. The transition into this role leads to

new life goals for PLOCs, and caring for their grandchildrenmay

help them to regain a meaningful life (43). Moreover, through

interaction and communication with grandchildren and others,

loneliness and boredom among the elderly can be relieved, if not

completely eliminated (44).

Limitations

The present study has two limitations that should be noted.

First, since it was a cross-sectional study, no causal inferences

can be drawn. Second, this study only analyzed PLOCs without a

comparison with non-PLOCs; a comparative study is warranted

in the future. Future studies are supposed to continue to explore

the long-term impact of the loss of an only child.

Conclusion

The sampled Chinese PLOCs reported a high prevalence

of depression that was influenced by their place of residence,

marital status, and presence/absence of grandchildren. This

study focused on the mental health of PLOCs and revealed that

not only personal factors but social factors also affect the mental

health of PLOCs. Thus, apart from focusing on individuals,

strong and professional social support and generous social

welfare are critical to alleviating the psychological trauma

experienced by PLOCs. First, the government is recommended

to improve the national welfare system and reasonably take

PLOCs into consideration to address their main living concerns.

Second, non-profit social organizations should also play

an important role, such as dispatching social workers and

psychological volunteers to provide psychological counseling

and other mental health services. Furthermore, encouraging

community workers and extended family members to establish

an accessible and more intimate psychological support

network will be helpful to PLOCs. With these approaches, an

“extended family—community—society—government” model,

a comprehensive mental health care system can be designed for

this vulnerable group.
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