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Existing studies have indicated that priming secure attachment alters adults’ neural responses to infant faces. However, no study has examined whether this effect exists for motivational behavioral responses, and none of the previous studies included adult faces as a baseline to determine whether the security prime enhances responses to human faces in general or infant faces alone. To address this limitation, the current study recruited 160 unmarried and childless adults in the first phase, and all of them completed a battery of questionnaires, including the Interest in Infants, the Experiences in Close Relationships (ECR), and State Adult Attachment Measure (SAAM). A week later, after priming, 152 (76 security-primed vs. 76 neutrally primed) participants completed the SAAM and a behavioral program assessing their motivational responses to both adult and infant faces (i.e., liking, representational, and evoked responses). A manipulation check showed that the security prime was effective. Then, generalized linear mixed-effects models (GLMMs) showed that security priming enhances adults’ liking, representational, and evoked responses (three components of the motivational system) only to infant faces and not to adult faces. Moreover, hierarchical regression analysis indicated that, even after security priming, there was a substantial linear relationship between positive motivation toward infant faces and the state of adult secure attachment. In summary, this study demonstrated for the first time that promoting the state of adult secure attachment can effectively enhance the effect size of the baby face schema. The current results were interpreted according to Bowlby’s view of the attachment behavioral system.
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INTRODUCTION

Kindchenschema (or baby schema) is an important concept proposed by Lorenz (1943) that refers to a series of appearance features typical of young animals or human babies that can cause adults to perceive these infants as cute, motivating their concern and caretaking behavior (Parsons et al., 2010). As a kind of innate release mechanism, the kindchenschema can widespread arouse a series of positive responses in adults, which is considered to be the basis of human nurturing behavior and the construction of early parent-child relationships (Kringelbach et al., 2016; Franklin and Volk, 2018; Kou et al., 2020).

Since the concept of kindchenschema was proposed, many researchers have studied it and found that adults can effectively evoke the sense of “cuteness” when facing infants’ appearance, odor, sound, and other related cues (Kringelbach et al., 2016; Kou et al., 2020). Among these cues, the face of the infant is thought to be the most typical representative region of the kindchenschema (Glocker et al., 2009). Compared with adult faces, infant faces have larger eyes, which are located in the middle of the face. In addition, infants have a large forehead and relatively small nose, mouth, and chin. These facial features comprise the baby face schema (Rayson et al., 2017). Hence, follow-up studies on kindchenschema mainly focus on baby face schema (Rayson et al., 2017).

At present, numerous studies have found that the infant face provides hedonic stimulation for human beings [see reviews in Kringelbach et al. (2016) and Kou et al. (2020)] and can evoke positive attitudes and experiences related to parenting [see review in Franklin and Volk (2018)]. For example, empirical studies have found that in adults, infant faces can effectively evoke and induce rapid cognitive and behavioral responses (Endendijk et al., 2018), positive emotional responses (Almanza-Sepúlveda et al., 2018), and a strong inclination to protect and care for infants (Cheng et al., 2015b). Generally, adults have an obvious preference for infant faces.

Although the preference for infant faces is considered to be an innate release mechanism, it is influenced by some acquired factors (for review, see Luo et al., 2015). Among them, attachment is an internalized representation of early experiences that serves as a template for people’s thoughts, feelings, and behaviors throughout their life (Bowlby, 1969/1982; Johnson et al., 2010). At present, a large number of studies on attachment and parenting have found that secure attachment is evidently related to the cognition, emotion, and behavior of parenting, while the opposite has been found for insecure attachment (Jones et al., 2015a, b; Shlafer et al., 2015; Negrao et al., 2016; Olsavsky et al., 2020).

Regarding the preference for infant faces, relevant cognitive neuroscience research has found that when viewing infant faces, adults’ neural activity related to maternal behaviors is affected by their own attachment (Strathearn et al., 2009; Lenzi et al., 2013; Groh and Haydon, 2017). Specifically, secure mothers exhibited greater activity in the ventral striatum and hypothalamus/pituitary, and these brain regions are considered to be associated with reward. In contrast, mothers with insecure/dismissive attachment showed increased anterior insula activity when they looked at the sad faces of their own baby, which is considered to be associated with negative feelings such as disgust, pain, and unfairness (Strathearn et al., 2009). Another study of nulliparous females found that secure females had more activation in the medial orbitofrontal cortex and pregenual anterior cingulate cortex (ACC) when empathizing with infant faces, while avoidant females exhibited the reverse (Lenzi et al., 2013). Furthermore, in one fMRI study on childless adults, whole brain regression analysis showed that the activation in the insula and inferior orbitofrontal cortex to infant crying faces was positively related to state secure attachment, whereas enhanced cuneus activity to infant joy was correlated to anxious attachment state (Ma et al., 2020). Through ROI analysis, this study also found that increased activation in the insula and ACC to infant crying were positively related to attachment anxiety state, while a higher attachment avoidance state was correlated with decreased amygdala activity to infants and attenuated insula and ACC activation to infant joy. In addition to these fMRI studies, ERP studies found that insecure mothers had more difficulties processing infant faces with negative emotion (higher N170 amplitude), and more attention resources were allocated to infant faces (increased P3 amplitude) by secure mothers (Fraedrich et al., 2010; Leyh et al., 2016). Similar findings were also found among nulliparous females (Ma et al., 2017).

The above studies preliminarily proved that individuals with secure attachment are generally more sensitive to infant faces. Recently, further research using attachment priming techniques found that alteration of the attachment state can significantly change adults’ brain responses to infant faces (Ma et al., 2019a, b). Specifically, priming security supraliminally or subliminally by presenting images that depict people enjoying caregiving behaviors and intimate attachment relationships could uniformly enhance early selective attention (larger N1, shorter P2 latencies, or larger P2) and later controlled attention (larger P3) to infant faces in insecure women (Ma et al., 2019b). Under insecurity primes, by presenting pictures of negative parent-child attachment scenes, the N1 and P2 amplitudes of secure women were significantly increased, which means that secure women allocated more attention resources to infant faces; in contrast, the N1 and P3 amplitudes of insecure women were significantly suppressed (Ma et al., 2019a).

In summary, attachment can significantly affect adults’ neural responses to infant faces, and there is an obvious covariant relationship between these neural responses and attachment state. However, there are still some problems to be solved. First, as Endendijk et al. (2018) pointed out, there is a distinction between the baby face schema effect and the response to the baby face. If researchers want to strictly extract the exclusive effect of the baby face schema, they should use the following two ways to study: (1) taking adult faces as the baseline, the response differences between infant and adult faces were compared to obtain the effect of the baby face schema and (2) manipulating the typical features of the baby face schema in infant faces to extract the exclusive effect of the baby face schema. In fact, previous studies have found that human faces serve as a special stimulus in which individuals with different attachment orientations show different responses (Dan and Raz, 2012; Kafetsios et al., 2014; Zheng et al., 2015; Tang et al., 2017; Petrowski et al., 2019; Alaei et al., 2020). However, the above studies simply investigated the relationship between attachment and the response to infant faces (Strathearn et al., 2009; Lenzi et al., 2013; Groh and Haydon, 2017; Ma et al., 2019b, 2020). Therefore, it remains unclear whether the results of these studies reflect the common characteristics of the response to human faces or a unique response to baby faces. Second, most of the existing studies investigated only differences in the neural processing of baby faces among individuals with different attachment orientations. Therefore, whether these differences exist in motivational behavioral responses is also a question worth exploring.

To address these shortcomings, Cheng et al. (2015b) developed a motivation response test program based on Heerey and Gold (2007) behavior research paradigm. The task uses pictures of adult and infant faces as stimulus material to elicit wanting and liking responses and includes three indicators: (1) Liking, which refers to the hedonic value of each stimulus and is obtained by self-report of participants’ hedonic experience when viewing the face pictures; (2) Representational response, which refers to the degree of effort exerted to seek or avoid future exposure of face pictures, and the memory representation of face pictures is required to be measured by the key-press procedure after the face pictures disappear; and (3) Evoked response, which refers to motivated behavior in the presence of face pictures and is obtained by a key-press procedure to examine how hard participants will work to prolong or decrease exposure to the current perceptible face pictures. According to the definition of Berridge and Robinson (2003), wanting refers to the motivation to make a series of efforts to obtain a desirable reward; liking refers to the degree of pleasure that participants feel when they consume reward stimulation. Therefore, in the behavioral tasks used by Cheng et al. (2015b), Liking and Representational response represent liking and wanting, respectively, as proposed by Berridge and Robinson (2003), while the Evoked response is a mixture of the two. In addition, the test results obtained in this behavior paradigm have been proven to be related to brain circuitry processing rewarding stimuli (Aharon et al., 2001).

Cheng et al. (2015b) also combined the motivation response test program with a verbal test to investigate the associations between state attachment and baby face schema in a group of childless adults. After controlling for gender, state avoidant attachment, and state anxious attachment, individuals with higher state secure attachment showed higher interest in infants under verbal test and stronger representational and evoked responses and self-reported higher liking to neutral infant faces. This means that the baby face schema effect becomes stronger as the level of secure attachment increases. Subsequently, Ding et al. (2016) used infant facial expression pictures to confirm this result.

To some extent, these two research results demonstrate that consistent with previous studies that discovered diverse neural activities when watching infants faces individuals with different levels of secure attachment (e.g., Strathearn et al., 2009; Lenzi et al., 2013; Groh and Haydon, 2017; Ma et al., 2019b, 2020), motivational behavioral responses differ by level of attachment security (Cheng et al., 2015b; Ding et al., 2016). However, it is still unknown whether the baby face schema effect changes with changes in attachment state, given that both studies were cross-sectional. Moreover, although there have been existing studies showing that attachment priming can change the neural response of adults to images of infant faces (Ma et al., 2019a, b), this change in attachment state may also lead to similar changes in subjects’ responses to adult faces (Tang et al., 2017). In other words, changes in attachment state may lead to changes in the response of subjects to both adult and infant faces at the same time and thus no changes in the size of the baby face schema effect.

To address this limitation, the current study employed a 2 (between-subject factor: experimental group, control group) × 2 (within-subject factor: baby faces, adult faces) mixed design. Specifically, the subjects in the experimental group received explicit priming of attachment figure representations to enhance the subjects’ state of secure attachment, and the subjects in the control group received neutral priming (i.e., recalled a school acquaintance). Then, all subjects completed a behavioral task that measured the motivational responses to both adult and infant faces. We aimed to investigate whether the hypothesized increase in the state of secure attachment alters the baby face schema effect. Moreover, although security priming would enhance the state of secure attachment, there would still be significant individual differences in the subject’s attachment state. Thus, we also planned to perform regression analysis similar to the study of Cheng et al. (2015b) to see whether there are linear relationships between the scores of secure attachment state after priming and the scores of unique motivational responses to infant faces (subtracting responses to adult faces from responses to infant faces). The specific research hypotheses are as follows:

Hypothesis 1: There would be significant main effects of group on motivational responses. Specifically, the motivational responses to infants’ and adults’ faces in the experimental group were higher than those in the control group.

Hypothesis 2: There would be significant interactive effects between group and face type on motivational responses. Specifically, compared with the control group, the experimental group had more motivational responses to infant faces than to adult faces.

Hypothesis 3: After priming, the state of secure attachment of the two groups will still effectively predict unique motivational responses to infant faces.



MATERIALS AND METHODS


Participants

This study was carried out in two phases. First, we recruited a sample similar to previous studies (Cheng et al., 2015b; Ding et al., 2016) to ensure comparability. Specifically, 160 unmarried and childless undergraduates (80 men, 80 women), ranging in age from 18 to 25 years old (Mage = 20.51, SD = 1.47), were recruited from our university. All subjects were assigned to either the experimental group (40 males, 40 females) or the control group (40 males, 40 females) according to their data collected in this phase.

Due to personal reasons, some subjects dropped out of the study in the second phase. Thus, the sample in the second phase consisted of the experimental group, with 76 participants (37 men, 39 women), aged 18–24 years (M = 20.43, SD = 1.38), and the control group, with 76 participants (39 men, 37 women), aged 18–25 years (M = 20.61, SD = 1.58). No significant difference between the groups by gender (χ2 = 0.105, df = 1, p = 0.746) or age (t(150) = −0.712, p = 0.477, Cohen’s d = −0.121) was found. Twenty yuan were compensated for participants’ involvement. The Ethics Committee of the first author’s university approved this study (No. 2014179).



Measures


The State Adult Attachment Measure

The State Adult Attachment Measure (SAAM), developed by Gillath et al. (2009), is a 21-item self-report measure capturing temporary fluctuations with respect to attachment. The Chinese version of SAAM (Ma et al., 2012) was used. The scale has three dimensions: security, anxiety, and avoidance and is rated from 1 (strongly disagree) to 7 (strongly agree). The psychometric data ranges of the three subscales are security, 9–63; avoidance, 7–49; and anxiety, 5–35. The Cronbach’s α values in the present study were 0.73 for security, 0.69 for avoidance, and 0.70 for anxiety.



Experiences in Close Relationships

The Experiences in Close Relationships (ECR; Brennan et al., 1998), the most common scale of attachment patterns in adults, consists of 36 items in total with 18 items each assessing attachment avoidance and anxiety. Participants rated the items on a 7-point Likert scale with 1, 4, and 7 representing strongly disagree, neutral/mixed, and strongly agree, respectively. The current study used the Chinese version (Li and Kato, 2006), which has proven to be a reliable scale with good psychometric properties. The Cronbach’s α values in the current sample for the total questionnaire and the subscales measuring avoidance attachment orientation and anxiety attachment orientation were 0.82, 0.80, and 0.85, respectively.



Interest in Infants

The present study employed the 10-item revised Interest in Infants (Maestripieri and Pelka, 2002; Charles et al., 2013), which was translated by Cheng et al. (2015b) and has excellent psychometric properties. The questionnaire is based on the following primary question: “If you were at a party and there was a baby in the room that you did not know, what would you most likely do?” Then, participants reported their likelihood of engaging in ten different types of listed activities (e.g., “Reach out and touch the baby or smile and talk to it”) on a 6-point scale, ranging from 1 (not at all likely) to 6 (very likely). Two reverse-coded items are about avoidance of the infant. We summed the scores for all items, with high scores representing a high interest in infants. In the current sample, the Cronbach’s α value is 0.87.



Computerized Display

The motivation response test program involves the use of a computer to evaluate the motivation of participants with regard to viewing unfamiliar infant faces and was used in prior studies by Cheng et al. (2015b) and Ding et al. (2016). The program consists of three parts, which simultaneously measure liking, representational response, and evoked response in a watching motivation system (see Figure 1). It uses E-prime 2.0 for programming and testing.
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FIGURE 1. Experimental procedure. The first block contains part A and part B, which are presented alternately. After the completion of the first block, part C commences. These infant faces were reprinted from the Chinese Infant Affective Face Picture System (CIAFS) under a CC BY license, with permission from GC, original copyright (2015).


Part A is mainly used to measure the liking component of the watching motivation system. In this part, the participants were asked to view and evaluate 16 slides, each made up of three different neutral face pictures. Of these slides, 8 slides were composed of infant face pictures, and the other 8 slides (half male and half female) were composed of same-gender face pictures of adults. These pictures are from the Chinese Infant Affective Face Picture System (Cheng et al., 2015a) and the Chinese Affective Face Picture System (Gong et al., 2011). The expression intensity of the three faces in each slide was similar, and there was no statistically significant difference between the infant and adult faces in intensity (t(46) = 0.75, p = 0.46, Cohen’s d = 0.218). In this part, participants were instructed to view the slides and report their experience as pleasant, dominant, or arousing via the Self-Assessment Manikin (Lang et al., 1999); each of the slides was rated on a 9-point Likert scale (1 = extremely calming/unpleasant/dominant; 9 = extremely arousing/pleasant/dominant). The average score of participants for the infant or adult faces was calculated for pleasure, arousal, and dominance. Among these ratings, only the pleasure rating was considered to reflect the liking component of the motivation system. Arousal and dominance ratings were also collected in this study, merely to ensure that the program was identical to the one used in the previous cross-sectional study (Cheng et al., 2015b). However, given that the ratings of arousal and dominance were irrelevant to the purposes of this study, the results of these two indicators are not presented in the main paper; interested readers can find them in the Supplementary Material.

Part B was completed after the assessment of each slide and was used to test representational response. At the beginning of the experimental program, participants were informed that some of the slides they had evaluated would be viewed again in a later part of the test. They were also told what slides they would see next, depending on what they did in this section. For the slides that they were willing to see again, participants could increase the probability of their reoccurrence by rapidly pressing the “n” and “m” keys alternately. In contrast, for the slides they did not want to see again, participants could decrease the probability of their reoccurrence by rapidly pressing the “x” and “z” keys alternately. During this part of the testing process, we also asked participants to press keys only for slides that they do not want/want to see again and to not respond to slides that they do not matter.

Part C was used to measure the evoked response of participants, which is understood as the motivational behavior under exposure to stimuli. In this section, participants were asked to view 12 slides (6 infants, 3 adult males, and 3 adult females) that had been seen before. In fact, all participants saw the same slides. While participants were viewing these slides, they could control the viewing time by pressing certain keys. For the slides they wanted to see, participants could extend the presentation time by rapidly pressing the “n” and “m” keys alternately; conversely, participants could rapidly press the “x” and “z” keys alternately to shorten the presentation time for each slide. If participants did not press any keys, each slide appeared for 5 s. In addition, the maximum presentation time a participant could view any slide was 10 s. Like part B, participants could choose not to press any keys if they did not care how long the slide was presented, and they were informed that the total time to complete the task would not be altered by their key presses.

Representational (the wanting component of the motivation system) and evoked responses (the mixture of liking and wanting) were derived by subtracting the total number of presses made to seek desirable slides within one type of face from the total number of presses made to avoid undesirable slides within one type of face. In this way, the net interest value for infant or adult faces was obtained for each subject. In other words, representational responses for each face were measured by the net total keystrokes to seek to see each face again with the absence of stimuli, and evoked responses for each face were measured by the net total keystrokes to prolong the viewing time of each face.




Procedure

In the first phase, 160 participants were taken to a classroom where the questionnaire was administered in a group setting. Before the experiment began, the researchers first provided preliminary information about the study. Then, after the participants signed the informed consent form, the battery of questionnaires was distributed and administered; it contained a demographic information survey and a battery of questionnaires, including the SAAM, the ECR, and the Interest in Infants. Based on the results of this phase, the subjects were paired according to their gender and their scores on the SAAM. The experimental group and the control group consisted of 80 participants split equally by gender.

Next, 7 days after the completion of the questionnaires, the subjects were tested in the second phase. This phase involved three steps. The first step was an attachment priming procedure, which was based on the materials used in Gillath et al. (2009) and has been proven effective for improving participants’ state of secure attachment (Pan et al., 2016). The participants in the experimental group (security priming, 76 participants) were asked to recall someone close or supportive to them and then describe the face and several traits of this person and the time when he or she offered help (security priming) in a paper-and-pencil questionnaire. In the control group (neutral priming), 76 participants were asked to recall a school acquaintance and write down a time when they study together. The participants then completed the computer task. Finally, the SAAM questionnaire was completed by the participants again to validate the effect of their attachment priming. To control the expected effect of the experimenter, a double-blind design was used in this phase. The whole process was approximately 40–45 min in duration. At the end of the experiment, participants were debriefed in detail.



Data Analysis Strategies

All data analysis was performed using SPSS 26 in the current study. First, Pearson correlational analysis, regression analysis and independent T-tests were performed on the data collected in the first phase to describe the characteristics of the two groups before priming. Second, to verify the effectiveness of secure attachment priming, 2 [group (between-subject factor): security priming vs. neutral priming] × 2 [time (within-subject factor): prepriming vs. postpriming] ANOVAs were conducted to test the three attachment states of the two groups.

Third, generalized linear mixed-effects models (GLMMs) were used to test hypothesis 1 and 2. The advantage of a GLMM over repeated-measures ANOVA is that it can consider individual random variances and stimulus variation while examining fixed effects. In this study, the data structure was defined as slides nested within face types, face types nested within subjects, and subjects nested within groups. According to the recommendations of Matuschek et al. (2017), we employed “a minimal to maximal-that-improves-fit process” to select random effects. Since the effect of interest in this study is the fixed interaction effect between group (between-subject factor) and face type (within-subject factor), the minimal GLMMs included all fixed effects (the interaction effect and main effects of group and face type) and two random effects (i.e., random intercepts for subject and slide), and the maximal GLMMs included all fixed effects and three random effects (two random intercepts and random slopes for face type). Both group and face type were dummy coded (1 = experimental group/infant face, 0 = control group/adult face). The models were estimated with the restricted maximum likelihood method, and the Kenward–Roger approximate degrees of freedom were used to test the significance of the coefficients of fixed effects. Different repeated covariance types for both minimal and maximal GLMMs were also considered.

Then, the Akaike information criterion (AIC) and Schwarz’s Bayesian information criterion (BIC) were used to compare non-nested models, with smaller values indicating better model fits. Moreover, the likelihood ratio test (LRT) was used to compare nested models, and if the maximal LMM did not significantly improve the model fit, the minimal LMM was chosen. The full process for GLMM estimation is provided in the Supplementary Excel Sheet, and we report only the results of the final selected models in the results section.

Finally, similar to the study of Cheng et al. (2015b), we calculated the unique motivational response to infants using the response to adult faces as a baseline. Specifically, we used participants’ responses to the infant faces minus their response to the adult faces to calculate the specific scores for liking, arousal, dominance, representational and evoked responses for the infant faces. Then, hierarchical regression analyses were performed to examine the role of secure attachment state after priming in unique motivational responses as well as arousal and dominance ratings to infant faces. To exclude the confounding effects of gender and anxious and avoidant attachment states, these variables were entered into the regression models first (step 1). Next, a secure attachment state was entered (step 2), and the changes in R2 that secure attachment state brings were reported.




RESULTS


Characteristics of Two Groups Before Priming

To investigate whether the participants recruited in this study were consistent with those in the study by Cheng et al. (2015b), we first conducted a correlation analysis (see Table 1) and regression analysis of the results from the first phase. The results showed that secure attachment (β = 0.198, p = 0.027) positively predicted the Interest in Infants score after we controlled for gender (β = 0.277, p < 0.001) and the states of anxious attachment (β = 0.126, p = 0.147) and avoidant attachment (β = 0.041, p = 0.589).


TABLE 1. Descriptive statistics and correlations (n = 160).
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For personal reasons, some subjects did not participate in the second phase of the study. Finally, a total of 152 participants completed the test, namely, an experimental group of 76 participants (37 men, 39 women) and a control group of 76 participants (39 men, 37 women). Independent samples T-test results showed that the experimental group was not significantly different from the control group in the SAAM, ECR, and Interest in Infants scores (t = 0.151∼1.076, p = 0.284∼0.880). This indicates that the two groups of participants were homogeneous with respect to the relevant variables before attachment priming.



Manipulation Check

According to the results presented in Table 2, the main effects of group and time and the interactive effect of group and time on anxious and avoidant attachment were not significant, whereas for secure attachment state, the main effect of time and the interactive effect were significant and the main effect of group were close to significant. The results of Bonferroni-corrected post hoc multiple comparisons showed that after attachment priming, the experimental group showed a significantly higher state of secure attachment than the control group (p = 0.006) and no differences between the two groups before priming (p = 0.506). Moreover, for the experimental group, the secure attachment state after priming was significantly higher than that before priming (p < 0.001), whereas for the control group, the differences between the state of secure attachment before priming and after priming were not significant (p = 0.123). This indicates that attachment priming was effective in this study and successfully improved the level of secure attachment in the experimental group. Figure 2 was plotted to make the above results more intuitive.


TABLE 2. Analysis of the priming effect of the attachment state (n = 152).
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FIGURE 2. Univariate scatterplots of the attachment state at pre- and postpriming in each group. The error bars represent ± 1 standard error (red line) of the mean (red point).




Differences in Motivational Responses After Attachment Priming

The final selected (best-fitting) models are the maximal GLMM with diagonal covariance structure for liking and representational response and the maximal GLMM with heterogeneous first-order autoregressive covariance structure for evoked response. The results are summarized in Table 3. There were highly significant main effects of face type (all ps < 0.001), which means that participants had obvious preference responses to infant faces. In opposition to hypothesis 1, the main effects of group on the three motivational responses were uniformly non-significant (ps = 0.218∼0.990). This means that secure attachment priming did not improve the motivational response for adult and infant faces at the same time. Furthermore, face type × group interactions were significant for representational (p = 0.047) and evoked responses (p < 0.001) but marginally significant for liking (p = 0.092), partially supporting hypothesis 2.


TABLE 3. Estimates of fixed and random effects in the final best-fitting models (n = 152).

[image: Table 3]
The Bonferroni-corrected pairwise comparisons are summarized in Table 4. We can see that the group differences in three motivation indicators for adult faces were uniformly not significant, suggesting that secure attachment priming consistently did not enhance the motivation toward adult faces. In contrast, the experimental group had significantly higher liking ratings and stronger representational and evoked responses for infant faces than the control group (ps = 0.0000002∼0.037), indicating that secure attachment priming significantly enhances the approach motivation toward infant faces. Figure 3 was plotted to make the above results more intuitive.


TABLE 4. Descriptive statistics and pairwise comparisons (n = 152).
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FIGURE 3. Univariate scatterplots of motivational responses to the different types of faces in each group. The error bars represent ± 1 standard error (red line) of the mean (red point). For the representational and evoked responses, the positive value means positive motivation on average of seeking stimuli again (representational) and prolonging exposure to stimuli (evoked), whereas the negative value means negative motivation to adult or infant faces of avoiding to see stimuli again (representational) and exposure to stimuli (evoked).




The Relationship Between Attachment State and Specific Motivational Response to Infant Faces

Since the main effects of face type are significant, we further used the response to adult faces as a baseline to calculate the specific motivational response to infant faces. Then, hierarchical regression was used to investigate whether the state of secure attachment of the two groups could effectively predict their specific motivational responses after attachment priming. As shown in Table 5, after controlling for gender and the states of anxious attachment and avoidant attachment, the state of secure attachment had significant predictive effects on the five specific motivational responses to infant faces.


TABLE 5. Summary of hierarchical regression analyses after attachment priming (n = 152).
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DISCUSSION

Consistent with Cheng et al. (2015b), this study confirmed that the state of secure attachment of childless adults could effectively predict their self-reported interest in infants after controlling for gender and states of anxious and avoidant attachment. Second, according to the data obtained before and after attachment priming, the experimental group and the control group were highly homogeneous in attachment orientation, attachment state, and interest in infants before priming. After attachment priming, only the experimental group improved significantly in the state of secure attachment out of the three attachment state indicators, which indicated that attachment priming was effective in the study.

Since secure attachment priming was successful, we then examined the differences between the experimental group and the control group in the motivational responses to infant and adult faces. First, the experimental group scored significantly higher on liking, representational and evoked responses to infant faces than the control group. This proves that with the improvement of the secure attachment state, the motivation to approach infants is strengthened. However, the face type × group interaction was marginally significant for liking. Since the effect sizes were small for p values between 0.05 and 0.1 (Olsson-Collentine et al., 2019), current results could not support that the promotion of a state of secure attachment enhances participants’ hedonic experience (liking) for infant faces more than for adult faces. But for representational and evoked response, the interaction effects were significant after considering the random intercepts for both slides and subjects and the random slopes for face type. The results indicated that secure attachment priming amplified the approach motivation to infant more than the approach motivation to adult face.

Notably, the effect sizes of group differences in three motivation to infant ranged from small to large (dliking = 0.34: small, drepresentational = 0.45: medium, and devoked = 0.86: large), and a similar trend was shown for the interaction effects. The reason for this phenomenon might be the different task types for the three motivation measures. As the pleasure ratings for infant faces were already significantly higher than those for adult faces, the room for enhancement was relatively small. However, the numbers of key presses within a certain time to seek stimuli or to prolong viewing time have more room for variation. Here, the time available to press keys to seek future exposure (2 s) was shorter than the maximal time available to press keys to prolong viewing time (5 s). Thus, the strongest effect was observed for evoked response. More importantly, given that evoked response was defined as measuring the mixed motivation of liking and wanting, which has been explained in detail in the introduction, we do not think the inconsistent interaction effects reflected that security priming had different roles in different components of motivation. Therefore, we believe that the results of this study basically support the promotion of secure attachment, resulting in an increase in positive motivation for infants.

In addition, we found that there were consistently no differences in the motivational responses to adult faces between the two groups, which was different from what we had expected. According to the results of previous studies (Dan and Raz, 2012; Kafetsios et al., 2014; Zheng et al., 2015; Petrowski et al., 2019; Alaei et al., 2020), adult attachment orientation plays a role in the response to adult faces. Another study demonstrated that changes in individuals’ attachment state can affect their response to adult faces (Tang et al., 2017). However, in this study, the improvement of the secure attachment state did not increase the motivational response to adult faces. In view of this result, we further analyzed the existing literature and found that in these studies (Dan and Raz, 2012; Kafetsios et al., 2014; Zheng et al., 2015; Tang et al., 2017; Petrowski et al., 2019), attachment affected an individual’s response to adult faces because the adult faces used had a variety of expressions; thus, attachment affects an individual’s response to expressive adult faces. In fact, in these studies, as in this study, attachment had no effect on the response to neutral adult faces.

Bowlby (1969/1982) proposed several concepts, including the attachment behavioral system and caregiving behavioral system, based on the behavioral system concept from ethology. Among them, the attachment behavioral system is considered to be activated only when people encounter threats or stressors; it is usually activated only by certain stimuli or situations in which a particular set goal is made salient (Mikulincer and Shaver, 2016). Therefore, based on the above results, because expressive adult faces carry a large amount of emotional information, they can activate the adult attachment behavioral system, which leads to different behavioral reactions among individuals. Due to the lack of emotional value of neutral adult faces, an individual’s response to them is not affected by adult attachment (Dan and Raz, 2012; Kafetsios et al., 2014; Zheng et al., 2015; Tang et al., 2017; Petrowski et al., 2019; Alaei et al., 2020). In fact, this kind of behavior response pattern saves energy and thus represents an evolutionary adaptation.

Moreover, according to the view of the attachment behavioral system of Bowlby (1969/1982), only when the system is deactivated can individuals direct their limited resources to other behavioral systems, such as the caregiving behavioral system. As this study shows, with the improvement of the secure attachment state, the individual’s approach motivation for infant faces (i.e., efforts made to see infants again and to view them longer) is significantly enhanced. This means that the individual’s caregiving behavioral system is activated, but it does not respond to all types of stimuli, such as the attachment behavioral system. The caregiving behavioral system may also make a set goal salient; therefore, it affects only an adult’s response to infant face and has no effect on the response to adult neutral faces, which lack signal value.

Finally, the hierarchical regression analysis of the two groups after attachment priming of this study is consistent with existing findings (Cheng et al., 2015b; Ding et al., 2016). Even after attachment priming, there is a significant linear relationship between the adult secure attachment state and motivational responses, so hypothesis 3 is arguably supported by the results.

In summary, this study has demonstrated for the first time that the promotion of the state of adult secure attachment can effectively enhance approach motivation only to infant faces. This strongly suggests that there is a significant covariant association between adult secure attachment and motivation to approach infants, compensating for the deficiency of previous cross-sectional studies (Cheng et al., 2015b; Ding et al., 2016). This means that in clinical practice, we can enhance the positive reaction of adults to infants by improving the state of adult secure attachment, thereby improving the quality of parenting. Furthermore, the findings contribute to enhancing our understanding of the association between the attachment behavioral system and the caregiving behavioral system. To the best of our knowledge, the current study is the first to prove that the adult caregiving behavioral system, like the attachment behavioral system, makes a particular set goal salient, and it can be activated only by the unique schema features of infant faces and will not produce the same response to all human faces. Whether such a working model is applicable to other behavioral systems has become a question worth exploring.

Although this study provides some useful information, it still has some obvious limitations. First, this study sampled adult college students with no birth experience, and thus, the external validity of the current findings is limited by the fact that adult college students are less likely and less willing, in the short term, to give birth to the next generation. Indeed, given that existing studies have found that interest in infants varies across the life span (Maestripieri and Pelka, 2002; Seifritz et al., 2003; Nishitani et al., 2011), it is necessary to confirm these results in other samples. In addition, the differences between the two groups with regard to the state of secure attachment were achieved through attachment priming. Finally, given that the results were produced under laboratory conditions, whether these findings apply in a naturalistic context will need to be further investigated.
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