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ABSTRACT

Health status is widely regarded as a correlate of depressive symptoms. However, health assessments based on
clinical diagnosis in rural areas with poor medical conditions are very limited. Self-rated health (SRH) serves
as a simple and convenient evaluation indicator, which may be used as an independent predictor of depressive
symptoms. To confirm the relationship between SRH and depressive symptoms in rural adults, a longitudinal
survey of rural households in China was conducted using the China Family Panel Studies (CFPS) from
2012 to 2016. Propensity score matching and logistic regression analysis were used to explore the association.
After data cleansing, 3,127 pairs (6,254 participants) aged 16 and older followed for 4 years were enrolled, of
which the average age was (50.02 ± 14.19) years old, and the proportions of male and female were 48.64%
and 51.36%, respectively. The incidence rate of depressive symptoms within 4 years was 30.86% (95%CI:
29.24–32.48) in the group with fair or poor SRH, and 21.59% (95%CI: 20.14–23.03) in the group with good
SRH. The difference between the two groups was statistically significant (χ2 = 69.51, P < 0.001). The results of
univariate unconditional logistic regression analysis showed that there was a correlation between SRH and depres-
sive symptoms in rural adults aged 30 and above (OR = 1.65, 95%CI: 1.46–1.85, P < 0.001). Thus, a simple and
practical assessment tool based on SRH and other indicators should be established for early prevention and inter-
vention in rural primary mental health care.
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1 Introduction

Depression is one of the key research themes in the fields of mental and public health. According to the
report Depression and other common mental disorders released by the World Health Organization (WHO) in
2017, more than 300 million people worldwide are now suffering from depression. The average incidence
rate is around 4.4%; 2/3 of patients have had thoughts of suicide, over half of the patients have attempted
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self-harm, less than 7% of them have received regular treatment or have been taking medicine and psychological
counseling. It is estimated that by 2030, depression will become the world’s largest disease burden [1]. In
developed and developing countries, depression places a heavy burden on families, communities and health
services [2]. In China, the lifetime prevalence of depression is 6.9%, and the 12-month prevalence is 3.6%
[3], among which rural residents are the high-risk group presenting with depressive symptoms [4]. Data
show that the incidence of depression in rural areas is significantly higher than that in urban areas [5,6], as
rural residents in China are more likely to be faced with social structural pressures [7,8].

Among many risk factors, studies have confirmed that health conditions, including cancer [9] and chronic
diseases [10] including stroke [11], cardiovascular disease [12], and functional impairment [13], are important
correlation factors of depressive symptoms. However, it is not easy to take clinically diagnosed health status as
an indicator for screening and predicting depressive symptoms in the whole population. There are two reasons
for this: firstly, health status has obvious age and gender heterogeneity. The health problems faced by different
demographic groups may be different. For example, hypertension, diabetes, coronary heart disease, rheumatism
or rheumatoid arthritis, hearing impairment and other health problems occur mainly in older adults [14], while
youth groups are mainly threatened by high work pressure, staying up late, and poor living habits [15,16]. The
main health problems faced by adult men are cardiovascular disease, stroke and cancer, while adult women face
mostly chronic or non-fatal acute diseases [17]. The heterogeneity of these health problems limits investigation
of the association between depressive symptoms and health status of the whole population using research. At
present, researchers mainly focus on the relationship between health problems and depressive symptoms
among older adults [18,19].

Secondly, there is significant urban-rural heterogeneity in health screening in developing countries. The
effect of health screening of rural residents is not clear and the disease detection rate is still very low in
developing countries, due to limited medical and health resources, low coverage of health services and
inadequate health literacy of residents [20,21]. A survey of 7,072 older adults over 60 years in 6 provinces
in China found that the non-detection rate of dementia in rural aged residents was 60.7%, significantly
higher than the 39.3% in cities and towns [22]. This also illustrates why researchers focus on the
association between health problems and depressive symptoms among community residents or inpatients,
and less on the association between health problems and depressive symptoms among rural populations [23].

Self-rated health (SRH) is a very simple, effective, and comprehensive index. Many studies show that
SRH can reliably predict the actual objective health results, including mortality [24], poor functional ability
[25], and other medical outcomes [26]. It can also reflect the individuals’ subjective evaluation of health
status and future health expectations, even with those who have not been diagnosed [27]. As a relatively
multifaceted subjective perception of health status, SRH has been widely used in health surveys [28]. In
order to improve health levels and avoid adverse health consequences it is of great significance to
identify SRH status early. In recent times SRH as an indicator has been widely used in rural China
surveys. An epidemiological study using SRH in rural Anyang, China, showed that of 2,814 adults aged
25 to 69 who were recruited from rural Anyang in 2014, 36.90% rated their health as poor or fair [29].
Another SRH study based on a sample of 1,002 rural Chinese aged 65 and above showed that 68.66% of
participants reported good SRH, and those with poor SRH showed an 87% increase risk of dying within
4 years compared to those with moderate SRH (1.87, 95%CI 1.08–3.24) [30].

Many studies have been conducted to explore the association between SRH and depressive symptoms.
One study found that SRH was the main influencing factor of depressive symptoms among older adult
patients with chronic diseases in China [31]. Other studies also support the use of SRH as an independent
predictor of increased risk of depressive symptoms [32,33], and poor SRH seems to be more closely
related to depressive symptoms than chronic diseases [34]. However, considering that SRH is a subjective
index and depressive symptoms are on a self-rated scale, their association may be interrelated [26,35].
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Therefore, it is necessary to adopt a prospective cohort study design and longitudinal follow-up to observe
whether early exposure to SRH has an impact on later mental health status. Regarding the obvious
heterogeneity of health literacy of urban and rural residents in developing countries [36], it is necessary
to test the association between SRH and depressive symptoms among rural residents in developing countries.

Early screening and intervention will no doubt promote the mental health of rural residents. Taking rural
Chinese adults as the study population, this study tested the association between SRH and depressive
symptoms.

2 Method

2.1 Study Population and Data Collection
Our study population was the nationwide population of China Family Panel Studies (CFPS). The CFPS

is a longitudinal social survey launched by Peking University, which recruited 25,812 rural Chinese adults
using a multi-stage probability sampling method in 2012. Follow-up surveys in this study were conducted in
2016. Health, mental status, socioeconomic status and other demographic factors were obtained by person-
to-person computer-assisted interviews using structured questionnaires [37]. No medical ethical issues were
involved in the CFPS, and all subjects provided informed consent. After excluding cases with depressive
symptoms in the baseline survey in 2012, incomplete information in exposure and outcome, and cases
that were lost to the follow-up surveys in 2016, a total of 11,634 cases were selected, including
8,119 cases with good SRH depressive symptoms and 3,515 cases with fair or poor SRH.

2.2 Exposure Measurement
Baseline SRH was measured by trained interviewers using a single item of global health rating: “How

would you rate your health status?”. As the first question in the SF-36 questionnaire [38], the responses were
categorized as five possible choices “excellent”, “very good”, “good”, “fair” and “poor”. The validity and
reliability of the five-point Likert scale of SRH have been widely confirmed [39,40]. With reference to
similar work [41], this variable was further divided into two categories: “good” (including “excellent”,
“very good” or “good”) and “fair or poor” (including “fair” or “poor”) SRH.

2.3 Outcome Measurement
The degrees of depressive symptoms were assessed by the Center for Epidemiologic Studies Depression

Scale (CES-D). The CES-D is a useful tool developed to screen for depression using a 20-item instrument
with each item rating the frequency of events or ideas from 0 (“Almost never, i.e., less than one day during
the past week”) to 3 (“Most of the time, i.e., 5–7 d during the past week”). The total score ranges from 0 to
60 and a higher score indicates a greater risk of depression. A total score of 16 or higher indicates a possible
depressive disorder [42]. Thus, we used the cutoff score of 16 to divide the study population into two
categories: “cases with depressive symptoms” (0–15) and “cases without depressive symptoms” (16–60).
Reliability, validity and the factor structure of the CES-D have been tested widely and it has
demonstrated good applicability among rural Chinese populations [43].

2.4 Potential Confounders
The potential confounders were categorized as demographic factors, lifestyle risk factors and health-

related factors. Demographic factors included the sex (male or female), age group (aged 16–29, 30–44,
45–59, 60 and above), educational level (illiterate/semi-literate, primary school, junior high school and
above) and marital status (married, never married, divorced/widowed) of the subjects. Lifestyle risk
factors included smoking (yes or no), alcohol use (often or rarely), sleep quality (good or fair/poor),
lunch break habit (yes or no) and subjective life satisfaction (satisfied or dissatisfied). Health-related
factors included having doctor-diagnosed chronic diseases (yes or no), having hospitalization experience
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during the past year (yes or no), the person providing care when the subject is sick (immediate family
members or others), evaluation of commonly used medical institutions (good or fair/poor), and having
medical insurance (yes or no).

2.5 Statistical Analysis
Propensity score analysis was used to examine the association between SRH and depressive symptoms.

The propensity scores were estimated with a logistic regression model including 14 confounding variables.
The distance of propensity score (PS) was specified using the caliper width computation, with greedy nearest
neighbor matching. Each treated unit is sequentially matched with the 1 nearest control units and the units
must be no more than 0.20 [44]. Observations in each matched set were specified with the same values for
gender and age group. Thus, adults with good SRH and adults with fair or poor SRH were matched at a ratio
of 1:1 in this cohort study from 2012 to 2016.

The baseline characteristics of the total cohort and PS-matched cohort are presented as numbers and
percentages for categorical variables, in which the Chi-square test was applied for comparisons. We calculated
the incidence of depressive symptoms within four years for each cohort and the comparative p-value between
the two cohorts. The incidence rate was calculated by dividing the cases who reported depressive symptoms
during the follow-up by total cases, and negative binomial regression was used to predict for count outcomes.
As the exact values of gender and age group was specified in the propensity score matching process, we also
calculated the incidence of age-specific population and gender-specific population.

Multivariate logistic regressions were performed to investigate the association between SRH and
depressive symptoms after adjusting for sex, age group, educational level, marital status, smoking,
alcohol use, sleep quality, lunch break habit, life satisfaction, chronic diseases, hospitalization experience,
the person providing care, medical institutions evaluation, and medical insurance at baseline in the total
cohort. Univariate unconditional logistic regression analysis was conducted in the PS-matched cohort. All
analyses were conducted with SAS software (version 9.4; SAS Institute Inc., Cary, NC USA) and p-value
below 0.05 were considered statistically significant.

3 Results

3.1 Baseline Characteristics of the Study Population
In this study, 11,634 participants were selected, including 8,119 participants with good SRH and

3,515 participants with fair or poor SRH. After propensity score matching, 3,127 participants with good
SRH and 3,127 participants with fair or poor SRH were further assigned to subpopulations, with an
average age of (50.02 ± 14.19) years. Fig. 1 shows a flow chart of the eligible study population.

Figure 1: Data-selection process
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The baseline characteristics of the total cohort and PS-matched cohort are summarized in Table 1. For
the total cohort, 46.51% were male and 53.49% were female among the participants with fair or poor SRH,
against 55.12% and 44.88% separately among the participants with good SRH. The proportion of the
participants with fair or poor SRH aged below 45 was 31.47%, while that of participants with good SRH
was 58.33%. Meanwhile, participants with good SRH were less likely to be illiterate or semi-literate,
divorced or widowed. These difference in demographic characteristics were statistically significant, with
all p-values less than 0.001.

Table 1: Baseline characteristics of the study population [n (%)]

Total cohort (n = 11 634) PS-matched cohort (n = 6 254)

Good SRH Fair or
poor SRH

p-value Good SRH Fair or
poor SRH

p-value

N 8119 3515 3127 3127

Demographic factors

Sex <0.001 1.000

Male 4475(55.12) 1635(46.51) 1521(48.64) 1521(48.64)

Female 3644(44.88) 1880(53.49) 1606(51.36) 1606(51.36)

Age group <0.001 1.000

16–29 2275(28.02) 278(7.91) 271(8.67) 271(8.67)

30–44 2461(30.31) 828(23.56) 796(25.46) 796(25.46)

45–59 2296(28.28) 1328(37.78) 1199(38.34) 1199(38.34)

≥60 1087(13.39) 1081(30.75) 861(27.53) 861(27.53)

Educational level <0.001 0.344

Illiterate/semi-literate 1457(17.95) 1145(32.57) 931(29.77) 903(28.88)

Primary school 1645(20.26) 1036(29.47) 885(28.30) 937(29.96)

Junior school above 5017(61.79) 1334(37.95) 1311(41.93) 1287(41.16)

Marital status <0.001 0.074

Married 1358(16.73) 129(3.67) 104(3.33) 124(3.97)

Never married 6499(80.05) 3136(89.22) 2843(90.92) 2789(89.19)

Divorced/widowed 262(3.23) 250(7.11) 180(5.76) 214(6.84)

Lifestyle risk factors

Smoking <0.001 0.510

Yes 2684(33.06) 1008(28.68) 969(30.99) 945(30.22)

No 54.35(66.94) 2507(71.32) 2158(69.01) 2182(69.78)

Alcohol use 0.019 0.408

Often 1472(18.13) 574(16.33) 566(18.10) 541(17.30)

Rarely 6647(81.87) 2941(83.67) 2561(81.90) 2587(82.70)

Sleep quality <0.001 0.331

Good 7706(94.91) 3052(86.83) 2828(90.44) 2805(89.70)

Fair/poor 4131(5.09) 463(13.17) 299(9.56) 322(10.30)

(Continued)
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Regarding lifestyle risk factors, participants with good SRH were less likely to smoke, consume alcohol
and more likely to have good sleep quality. Meanwhile, a lower proportion of the participants with fair or
poor SRH were satisfied with life. Regarding health-related factors, 18.24% of the participants with fair
or poor SRH were diagnosed with chronic diseases, against 4.14% among the participants with good
SRH in the total cohort. In the population distribution characteristics of hospitalization experience,
medical insurance and other variables, differences between the good SRH group and the fair or poor SRH
group in the total cohort were also statistically significant.

In the PS-matched cohort population, all these differences were harmonized with a good balance
between the covariates after the propensity score matching process. As gender and age group were
specified in the process, their distribution characteristics were consistent in the sub-cohort (p = 1.00).
Table 2 displays summary statistics for PS by treatment group (SRH = Fair or poor) on the basis of all
observations (N = 11 634). After the treated control, the mean difference in the matched observations
(N = 6 254) dropped to 0.006.

Table 1 (continued)

Total cohort (n = 11 634) PS-matched cohort (n = 6 254)

Good SRH Fair or
poor SRH

p-value Good SRH Fair or
poor SRH

p-value

Lunch break habit <0.001 0.576

Yes 4102(50.52) 1990(56.61) 1751(56.00) 1729(55.29)

No 4017(49.48) 1525(43.39) 1376(44.00) 1398(44.71)

Life satisfaction <0.001 0.680

Satisfied 7172(88.34) 2912(82.84) 2630(84.11) 1618(83.72)

Dissatisfied 947(11.66) 603(17.16) 497(15.89) 509(16.28)

Health-related factors

Chronic diseases <0.001 0.061

Yes 385(4.74) 641(18.24) 349(11.16) 397(12.70)

No 7734(95.26) 2874(81.76) 2778(88.84) 2861(91.49)

Hospitalization experience <0.001 0.356

Yes 6675(80.98) 2967(84.41) 2655(84.91) 2626(83.98)

No 1544(19.02) 548(15.59) 472(15.09) 501(16.02)

The person providing care <0.001 0.312

Immediate family members 6675(80.98) 2967(84.41) 2655(84.91) 2626(83.98)

Others 1544(19.02) 548(15.59) 472(15.09) 501(16.02)

Medical institutions evaluation <0.001 0.194

Good 4588(56.61) 1997(56.81) 1730(55.32) 1781(56.96)

Fair/poor 3531(43.49) 1518(43.19) 1397(44.68) 1346(43.04)

Medical insurance 0.005 0.084

Yes 7406(91.22) 3261(92.77) 2924(93.51) 2889(92.39)

No 713(8.78) 254(7.23) 203(6.49) 238(7.61)
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3.2 Incidence Rate of Depressive Symptoms
Table 3 displays the incidence rate of depressive symptoms during the 4-year follow-up period. Among

participants with good SRH and fair or poor SRH at baseline, there were 675 and 965 incident cases of
depressive symptoms separately in the PS-matched cohort, and the incidence rate of depressive symptoms
during the study period were 21.59% (95%CI: 20.14–23.03) and 30.86% (95%CI: 29.24–32.48)
correspondingly, with a significant difference (χ2 = 69.51, p < 0.001). After adjusting for gender in the
PS-matched cohort, the difference in incidence rate of depressive symptoms between the two groups was
still significant. After propensity score matching and adjusting for age group, the significant differences in
the incidence rate remained except for the sub-population aged 16–29 (χ2 = 2.56, p = 0.109).

Table 2: Propensity score information

Treated (SRH = Fair or poor) Control (SRH = Good) Treated
control

Observations N Mean Standard
Deviation

Minimum Maximum N Mean Standard
Deviation

Minimum Maximum Mean
Difference

All 3515 0.412 0.195 0.037 0.964 8119 0.255 0.154 0.035 0.936 0.157

Region 3506 0.412 0.194 0.051 0.947 7980 0.258 0.153 0.051 0.936 0.153

Matched 3127 0.374 0.167 0.051 0.943 3127 0.368 0.158 0.051 0.936 0.006

Table 3: The incidence rate of depressive symptoms among study population in four years (%)

Total cohort (n = 11 634) PS-matched cohort (n = 6 254)

Good SRH Fair or poor
SRH

χ2 p-
value

Good SRH Fair or poor
SRH

χ2 p-value

Full
population

19.79(18.93–
20.66)

31.61(30.07–
33.14)

191.23 <0.001 21.59(20.14–
23.03)

30.86(29.24–
32.48)

69.51 <0.001

Sub-
population

Sex

Male 17.41(16.30–
18.52)

26.91(24.76–
29.06)

67.72 <0.001 18.74(16.78–
20.70)

26.69(24.47–
28.92)

27.42 <0.001

Female 22.72(21.36–
24.08)

35.69(33.53–
37.86)

105.50 <0.001 24.28(22.19–
26.38)

34.81(32.48–
37.14)

42.72 <0.001

Age group

16–29 19.65(18.02–
21.28)

27.70(22.40–
32.96)

9.84 0.002 21.40(16.52–
26.29)

27.31(22.00–
32.61)

2.56 0.109

30–44 18.94(17.39–
20.48)

30.56(27.42–
33.69)

48.97 <0.001 20.85(18.03–
23.68)

30.28(27.08–
33.47)

18.57 <0.001

45–59 20.43(18.78–
22.08)

31.17(28.68–
33.67)

57.74 <0.001 22.02(19.70–
24.47)

29.86(27.27–
32.45)

19.18 <0.001

≥60 20.70(18.29–
23.11)

33.95(31.13–
36.77)

47.94 <0.001 21.72(18.96–
24.47)

33.91(30.75–
37.08)

31.89 <0.001
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3.3 Association of SRH and Depressive Symptoms
The results of multiple logistic regression analysis of the total cohort and the univariate unconditional

logistic regression analysis to the PS-matched cohort are summarized in Table 4. In the total cohort, SRH was
associated with depressive symptoms whether in the full population or in a sub-population, indicating a
higher probability of depressive symptoms among the participants with fair or poor SRH. The risk of
depressive symptoms in the group of fair or poor SRH was 56% higher than that in the group of good
SRH (OR = 1.56, 95%CI: 1.40–1.74, p < 0.001). In the PS-matched cohort, the association between SRH
and depressive symptoms was still found in the full population and the sub-population divided by sex.
However, such associations were less pronounced in the sub-population aged 16–29 after propensity
score matching (OR = 1. 38, 95%CI: 0.93–2.05, p = 0.110). The univariate unconditional logistic
regression analysis showed that there was a correlation between SRH and depressive symptoms in rural
adults aged 30 and above (OR = 1.65, 95%CI: 1.46–1.85, p < 0.001)., The risk of depressive symptoms
in elderly participants aged 60 and above with fair or poor SRH was 85% higher than that in the elderly
with good SRH (OR = 1.85, 95%CI: 1.49–2.29, p < 0.001). Thus, poor or fair SRH is considered as an
independent risk factor of depressive symptoms in rural Chinese adults aged 30 and above in this study.

Table 4: Odds ratio (OR) and 95% confidence interval (CI) for depressive symptoms

Total cohort (n = 11 634) PS-matched cohort (n = 6 254)

aORa 95%CI p-value OR 95%CI p-value

Full population

Good SRH Reference Reference

Fair or poor SRH 1.56 1.40 1.74 <0.001 1.62 1.45 1.82 <0.001

Sub-population

Male

Good SRH Reference Reference

Fair or poor SRH 1.52 1.30 1.77 <0.001 1.58 1.33 1.88 <0.001

Female

Good SRH Reference Reference

Fair or poor SRH 1.62 1.40 1.87 <0.001 1.67 1.43 1.94 <0.001

Age group

16–29

Good SRH Reference Reference

Fair or poor SRH 1.42 1.04 1.95 0.028 1.38 0.93 2.05 0.110

30–44

Good SRH Reference Reference

Fair or poor SRH 1.35 1.01 1.82 0.046 1.65 1.31 2.07 <0.001

45–59

Good SRH Reference Reference

Fair or poor SRH 1.63 1.35 1.97 <0.001 1.51 1.25 1.81 <0.001

≥60

Good SRH Reference Reference

Fair or poor SRH 1.75 1.43 2.15 <0.001 1.85 1.49 2.29 <0.001
Note: aAdjusted for demographic factors, lifestyle risk factors and health-related factors mentioned above.
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4 Discussion

To our knowledge, this study is one of the largest to specifically focus on verifying the association
between SRH and depressive symptoms among rural adults in developing countries using a cohort study.
In this study, we utilized propensity score matching and logistic regression analysis to verify the
association among rural Chinese adults. Significant differences in the prevalence of depressive symptoms
between a good SRH group and a fair or poor SRH group have been observed in previous studies
[45,46]. Our research showed that such difference in the incidence of depressive symptoms within 4 years
is also statistically significant among rural Chinese adults.

Although the association between SRH and depressive symptoms has been verified in elderly
populations, few studies pay attention to whether this association is still valid in a full adult population
especially in rural areas in developing countries [47,48]. In this study, non-negligible increased risks of
depressive symptoms at fair or poor SRH were consistently observed in the total cohort and PS-matched
cohort aged 30 and above. Less strong evidence was found for depressive symptom outcomes after
4-year follow-up exposure to fair or poor SRH in the sub-population aged 16–29 for the PS-matched
cohort. This may be because the heterogeneity of SRH in the rural population aged 16–29 is not as strong
as that of the rural population aged 30 and over [49]. It may also be because the depressive symptoms of
young people are mainly affected by factors other than health [50]. These results could be used as a
reliable basis for further studies on the association between SRH and depressive symptoms among rural
adults in developing countries and to identify determinants for the observed cross-age variation.

The significant effect of SRH on depressive symptoms can be explained by the integrity of SRH. SRH
reflects the subjective evaluation of diagnosed or undiagnosed symptoms, individual health behavior,
expectation and coping ability for future health [21–23]. All these factors may have an impact on
depressive symptoms, and as a complex combination of these factors, which may even have a greater
impact. Firstly, from a pathophysiological perspective, SRH has been reported as a reflection of biological
diseases, physical functioning and symptoms, and even of subclinical disease or an ‘unmeasured
biological process’ yet to be discovered [51]. Studies show that objective health threats such as heart
disease, cancer and physical limitations will aggravate depressive symptoms [7–11,52]. That means SRH
may predict depressive symptoms by reflecting changes in objective health. Secondly, from the
perspective of psychological mechanism, SRH has been regarded as a subcomponent of an individual’s
self-concept, usually engaging self-evaluative mechanisms via social comparisons with one’s peers or
temporal comparisons with one’s own past or future selves [53] and is directly linked to personality traits
[54]. Studies show that personality traits have been reported as an important risk factor for depressive
symptoms [55,56]; maladaptive personality styles have been shown to contribute to distorted perceptions
of health status [50], and thereby increase the risk of depressive symptoms [57]. Thirdly, from the
perspective of socio-economic status impact, sufficient family economic resources can reduce the pressure
related to expenditure, and health resources such as better housing conditions and medical care. Long-
term cumulative exposure to poor socio-economic status will increase the risk of chronic diseases [58],
which makes such people more likely to have negative views on their own health [59,60], and more
likely to have depressive symptoms [61–63].

For rural residents in China, culture is an important factor influencing screening and intervention of
depressive symptoms. For example, influenced by traditional Chinese medicine culture, rural Chinese
residents believe that the word disease is more about the expression of “body health” than “mental
health”. Besides, they tend to minimize positive self-expression, and disclosing their psychological
problems makes them feel embarrassed because of the tradition of Confucian Culture. No wonder there is
a widespread stigmatization of depressive symptoms in rural China and the inclination to resort to
informal diagnosis and treatment, for example “folk remedies” [53,64] that have compounded the
difficulty of disclosing mental health problems [65]. Of course, due to the impact of the COVID-19 and
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new technologies, there are other factors that cause various syndromes [66,67] and stress due to use of new
technologies needs to be considered [68–70]. We plan to investigate these factors in future research.

Several limitations in this study deserves attention. Firstly, in this study, about 25% of the samples were
excluded because of missing answers to the questionnaires or lost in follow-ups, which may have a potential
impact on the results of the statistical analysis. Secondly, the 4-year interval may not be enough to explain the
dynamic changes of depressive symptoms, it will be important to collect more information on depressive
symptoms in a future follow-up study design. Thirdly, while many potential covariates have been
adjusted for in this study, some other potential confounders cannot be controlled, which may prevent us
from disclosing a stronger association between SRH and depressive symptoms. A future study may use a
PSM-DID model to make a more detailed statistical analysis on their association on the basis of more
abundant data resources.

5 Conclusion

Rural Chinese adults aged 30 and above in this study with fair or poor SRH showed an increase risk of
depressive symptoms within 4 years compared to those with good SRH. Considering that gaining
information from rural residents about their mental health is a challenge, it will be a good choice to
collect SRH data to predict the depressive symptoms for them. Through simple measurement by a
question of the Likert scale, “how do you evaluate your health as a whole?”, SRH provides a convenient,
cost-effective, non-invasive and reliable method to assess the mental health status for the general
population. It is clear that it is of great value for the early monitoring and intervention of depressive
symptoms. This study shows that we should pay more attention to the mental health of rural residents and
establish an index system based on SRH indicators, to carry out early intervention on depressive
symptoms among rural residents.
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