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Abstract
Background
The Parent-Infant Relationship Global Assessment Scale (PIR-GAS) signifies a conceptually relevant development in the multi-axial, developmentally sensitive classification system DC:0-3R for preschool children. However, information about the reliability and validity of the PIR-GAS is rare. A review of the available empirical studies suggests that in research, PIR-GAS ratings can be based on a ten-minute videotaped interaction sequence. The qualification of raters may be very heterogeneous across studies.

Methods
To test whether the use of the PIR-GAS still allows for a reliable assessment of the parent-infant relationship, our study compared a PIR-GAS ratings based on a full-information procedure across multiple settings with ratings based on a ten-minute video by two doctoral candidates of medicine. For each mother-child dyad at a family day hospital (N = 48), we obtained two video ratings and one full-information rating at admission to therapy and at discharge. This pre-post design allowed for a replication of our findings across the two measurement points. We focused on the inter-rater reliability between the video coders, as well as between the video and full-information procedure, including mean differences and correlations between the raters. Additionally, we examined aspects of the validity of video and full-information ratings based on their correlation with measures of child and maternal psychopathology.

Results
Our results showed that a ten-minute video and full-information PIR-GAS ratings were not interchangeable. Most results at admission could be replicated by the data obtained at discharge. We concluded that a higher degree of standardization of the assessment procedure should increase the reliability of the PIR-GAS, and a more thorough theoretical foundation of the manual should increase its validity.
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Introduction
The Zero To Three Taskforce [1] published the Diagnostic Classification of Mental Health and Developmental Disorders of Infancy and Early Childhood (DC:0–3) in 1994 to address the need for a systematic, developmentally based approach to the classification of mental health and developmental disorders in the first four years of life [1]. Most classification categories contained in the DSM-IV and ICD-10 were derived from psychopathology in adults, adolescents, and school-age children. The DC:0–3 and the revised DC:0-3R
                  a
                [2] represent a developmentally sensitive addition to the available classification systems and take key aspects of the relationship between the infant and primary caregiver into account. Therefore, the DC:0-3/DC:0-3R may complement, but not replace, existing classification systems [3, 4].
Specifically, the DC:0-3/DC:0-3R offers the following two measures to assess the quality of the parent-infant relationship: the Parent-Infant Relationship Global Assessment Scale (PIR-GAS; [1, 2]) and the Relationship Problems Checklist (RPCL; [2]). Both measures are directly integrated into the multi-axial scheme (described below). Developing reliable measures to assess relationships and related disorders is an empirical challenge [5]. Beginning with a discussion of the importance of relationship assessment, this paper provides an overview of the application of the PIR-GAS in research studies, reflects the standards of the manual, and describes an empirical study that examined the influence of specific assessment issues on reliability. Finally, potential improvements in the application of the PIR-GAS are suggested.
The conceptual role of the mother-child relationship in the DC:0-3/DC:0-3R
The DC:0-3/DC:0-3R assumes that the relationship between the infant and primary caregiver plays a major role in the development of psychiatric symptoms and the treatment of these symptoms and that it may, in itself, constitute a specific diagnostic entity for the infant and preschool age. Olson and colleagues [6] and Shaw and colleagues [7] demonstrated the interplay of individual and relationship factors in the pathogenesis of early childhood mental illness using a child’s difficult temperament and negativity in the mother-child interaction to predict externalizing disorders. In studies conducted by Minde and Tidmarsh [8] and Keren and colleagues [9], 53% to 73% of a clinical sample fulfilled the DC:0–3 criteria for the diagnosis of a relationship disorder. In a Danish general population sample, this rate was 8.5%, and there was a significant association between having a relationship disorder and the occurrence of hyperactivity/attention deficit disorder, reactive attachment disorder, disorder of conduct and emotions, or regulatory disorders [10]. Thomas and Clark [11] found that disorders of affect were significantly more likely to occur in combination with relationship disorders than disorders of regulation or posttraumatic stress disorder. In summary, disorders in the relationship between young children and their parents seem to be a frequent problem, especially in clinical samples [12]. This issue justifies the inclusion of relationship disorders as an axis in a multi-axial diagnostic system.

The multi-axial scheme of the DC:0-3/DC:0-3R
The DC:0-3/DC:0-3R represents a multi-axial assessment scheme that is comprised of clinical disorders of the early childhood (Axis I) with a relationship classification on Axis II. Medical and developmental disorders (and conditions) are included on Axis III. Axis IV describes psychosocial stressors as potential risk factors, and Axis V, which may also serve as an outcome measure, focuses on emotional and social functioning. This multi-axial diagnostic approach accounts for the classification of disorders and assigns areas of diagnostic assessment. Because the DC:0-3/DC:0-3R was intended to complement existing classification systems, such as the DSM-IV and ICD-10, its structure has great overlap with these systems, despite clear developmental adjustments. One exception in terms of these overlaps is the relationship classification coded on Axis II, which has a novelty character. The associated PIR-GAS is more prominent in the revised version DC:0-3R[2] after having been moved from an appendix to the main text. Additionally, the related issue of relationship disorder subtypes (i.e., the classification of a disordered relationship as overinvolved, underinvolved, anxious/tense, angry/hostile, or mixed) has been transferred to the new Relationship Problem Checklist (RPCL, [2]).

The PIR-GAS
The PIR-GAS allows for a global rating of the quality of a parent-infant (or parent–child) relationship on a numerical scale, with higher scores indicating higher relationship quality. With the revision of the DC:0–3, the PIR-GAS scoring system has also been revised, and the current version (in DC:0-3R) differs in some aspects from the original version. In the empirical literature, we found some results that rely on the original version, while others rely on the revised scoring system. To render different findings comparable, we contrasted the original and revised PIR-GAS scoring system. Additionally, we reviewed current information regarding the psychometric quality of the scale.
Original and revised version
The original and revised versions of the PIR-GAS are presented in Table 1[1, 2, 13]. In the first column, the labels of different ranges of relationship quality are listed. These ranges are described in the manual with a list of criteria that are considered to be typical for a specific quality range (not included in detail in the table). In the second and third columns, the numerical expressions of these ranges are given for the original and revised version, respectively. The fourth column expresses the clinical severity of the ranges of relationship quality. As observed in Table 1, the labels of the ranges of relationship quality and their clinical interpretation are the same in both versions. There are two main differences between the two versions. First, the revised version includes an additional category at the low end of relationship quality, namely, “documented maltreatment”. Second, the revised version starts at “one”, whereas the original scale starts at “ten”. Keeping these differences in mind, Table 1 can be used to transfer PIR-GAS ratings based on the original scoring system into ratings according to the revised scoring system, and vice versa.Table 1
                            PIR-GAS in DC:0–3 and DC:0-3R; ranges of relationship quality, numerical expression, and clinical interpretation
                          


	Quality of relationship
	Original (DC:0–3) Score
	Revised (DC:0-3R) Score
	Classification according to clinical severity

	Well adapted
	90
	91–100
	Adapted relationship

	Adapted
	80
	81–90

	Perturbed
	70
	71–80
	Disturbed relationship

	Significantly perturbed
	60
	61–70

	Distressed
	50
	51–60

	Disturbed
	40
	41–50

	Disordered
	30
	31–40
	Disordered relationship

	Severely disordered
	20
	21–30

	Grossly impaired
	10
	11–20

	Documented maltreatment*
	–
	1–10


*Not included in the original DC:0–3 version.




Degree of standardization of the PIR-GAS
The value of any classification or scoring system can be expressed by its reliability and validity, with replicability and precision being key issues [14]. Studies of the reliability and validity of the DC:0-3/DC:0-3R are rare [15–18]. Reliability research focuses on independence from the variation of assessment conditions. These assessment conditions are comprised of the setting (e.g., time of observation; free play situation vs. structured task), characteristics of the observer/rater (degree of experience with preschoolers with mental health problems), the rated criteria, and the integration of additional clinical information. As the PIR-GAS is an observational instrument, inter-rater reliability is of primary concern and is a basic precondition for validity. However, a closer look at the PIR-GAS manual reveals that several aspects of standardization have not yet been determined (Table 2). These uncertainties in the manual could make it difficult to produce reliable and comparable ratings.Table 2
                            PIR-GAS manual excerpts on reliability aspects and authors’ comments
                          


	Manual excerpt[2]
	Comment by the authors

	#1 “A skilled clinician [who conducts a diagnostic evaluation and formulates an intervention plan] can use the concepts and measures in Axis II to formulate and focus interventions.” (p. 41f)
	The qualification of raters does not focus on explicit skills, e.g., specific training, or years of professional experience with children. It remains unclear whether any member of a multi-professional team (including several professional disciplines, such as child and adolescent psychiatrists, nurses, and pedagogical staff) with various levels of clinical experience can provide an equivalent rating quality. Additionally, there is a scientific demand for independent diagnostic information, e.g., by third-party raters.

	#2 “In assessing the parent-infant relationship, the clinician should consider multiple aspects of the family dynamic (overall functioning level, level of distress and adaptive flexibility in both the child and the parent; level of conflict and resolution between the child and the parent; effect of quality of the relationship on the child’s developmental progress.” (p. 41f)
	The manual describes several global issues, or potential psychometric subdimensions of the PIR-GAS, such as functioning or distress, that are related to family dynamics. It appears that these subdimensions play different roles across the range of relationship quality. The manual does not name distinct observable criteria for these potentially different aspects and does not specify how to document them. Individual child and parental distress, for example, should be separated from the stress that arises from relationship problems. Furthermore, there is no guideline regarding how to weigh and integrate contradictory information.

	#3 “The clinician typically completes the scale after multiple clinical evaluations for a referred problem.” (p. 42)
	To reliably apply the PIR-GAS, the user needs to know how long, how often, in how many and in what type of situations (alone or with the mother, siblings, or others) the child and primary caregiver should be observed. What is an acceptable minimum to yield reliable ratings? It would be interesting to know whether and how a typical PIR-GAS-observation-situation could be defined.

	#4 “Diagnoses of relationship disturbances or disorders are made not only on the basis of observed behavior but also on the basis of the parent’s subjective experience of the child as expressed during a clinical interview and the subjective experience of the child, as expressed in a play interview, for example.” (p. 42)
	The authors recommend a clinical integration of data from different sources and an assessment using different methods, including observations performed by a clinician, the usage of retrospective and current information about the mother-child interaction reported by the mother during a clinical interview, and observation of the child by a skilled clinician in a play interview. Again, documentation and weighting of single observations and their integration are not described. Furthermore, the inclusion of all available information into a final PIR-GAS rating, as recommended in the manual, renders the validation of a PIR-GAS rating difficult, as there are no external criteria left.




The DC:0-3/DC:0-3R system, and the PIR-GAS scale in particular, represent suggestions from clinicians about its standardized use in clinical practice ([2], p. 11). However, if the DC:0-3/DC:0-3R is to be improved by empirical research, each single measure in the classification system will have to meet scientific requirements to improve the DC:0-3/DC:0-3R system as a whole. Our comments regarding the requirements of conducting a PIR-GAS judgment bring to fruition new possibilities for researchers who might apply the PIR-GAS measure to attain the goal of a standardized measure. The current flexibility with the use of the PIR-GAS is exemplified in existing literature, which will be shown in the following section.

Empirical results on the inter-rater reliability of the PIR-GAS
The vague recommendations in the manual on how to generate a PIR-GAS rating have led to broad variation in research studies. We show four inter-rater reliability studies with different assessment procedures to yield a PIR-GAS rating (Table 3). For each study, Table 3 reports the rater qualification, the sample description, the description of the materials and setting, the classification procedure (re-scoring), the procedures chosen to describe inter-rater reliability, and the observed inter-rater reliability by correlation, mean score differences, and kappa.Table 3
                            Inter-rater reliability of the PIR-GAS: empirical results
                          


	Reference
	Rater qualification
	Sample
	Material and setting
	Procedure
	Inter-rater reliability

	[9]
	A trained child psychiatrist and a clinical psychologist.
	15 clinically referred children who were younger than 36 months.
	The material and setting used for the PIR-GAS ratings were not further described.
	 	Inter-rater-agreement of 92% for relationships diagnoses.

	[14]
	Trained experts with postgraduate certification in child and adolescent psychiatry, clinical experience.
	18 children of a normal population (approximately 18 months old). Fifty percent of these children were at-risk. Among these 18 children, there were two cases with a relationship disorder.
	The PIR-GAS rating was based on reviewing the case material, which included a ten-minute videotaped interaction situation.
	Examination of the test-retest reliability of the PIR-GAS within a time span of 3 to 12 months. Binary outcomes (PIR-GAS <40 and >40) were compared.
	The inter-rater agreement was 100% (kappa = 1), and a test-retest reliability of kappa = 1 was reported.

	[19]
	Two independent and blinded raters. Not further defined.
	53 children (29 boys, 24 girls), 20 months old; mothers with low socio-economic status.
	10-minute videotaped interactions between the mother and infant that contained a free play session in a laboratory playroom with a standard set of toys.
	Ratings included the following dimensions: ‘behavioral quality of the interaction’, ‘affective tone’, ‘psychological involvement’.
	Inter-rater reliability was r = .83 (statistic not further defined). Mean score differences between the raters were not reported.

	[20, 21]
	A therapist and an independent psychologist.
	75 children who were younger than 18 months and whose mothers were worried about them.
	Ratings were based on the interaction between the child and the mother during the interview (from which a ten-minute videotape excerpt was used), as well as on the basis of information provided by the mother.
	The first rater uses the interview and information by the mother. The second rater rated 20 pre- and post-treatment interviews (10-minute- videotapes).
	Intraclass correlations were r = .90 at admission and r = .86 at discharge. Outcome analyses used rater means.


Comment: We do not intend to understate the studies cited here, but have chosen them to describe the different procedures that have been used to conduct a PIR-GAS rating. We do recognize that the main intentions of these four studies were not reliability research.



The variability in conducting a PIR-GAS rating beyond reliability studies can be even greater. PIR-GAS ratings can differ largely with respect to the setting and content of clinical material, which may vary from a retrospective clinical chart review [22] over a 10-minute video sequence [19] up to multiple-sessions diagnostics. A second source refer to the qualification of raters, e.g. from social workers [8], trained child psychiatrist [9] to pediatrician [23]. This heterogeneity may exist because in empirical studies, researchers conduct the PIR-GAS rating according to the specific circumstances of the study, whereas clinicians may conduct a PIR-GAS rating according to the conditions and requirements of the clinical setting. These individual conditions and requirements can vary greatly between research and clinical contexts. For example, the PIR-GAS manual states that for a full evaluation of all five axes, the evaluation “requires a minimum of three to five sessions of 45 or more minutes each” ([2], p. 7f). This amount of time may be adequate in a clinical setting, but it is too expensive in a research context. Accordingly, the literature shows that researchers have tried to lower these costs by diverse measures, for example, by limiting the time span for the observation of parent–child interactions or by closely defining the amount of information to be integrated (Table 3). Another possibility for lowering costs is to rely on novice (e.g., student) ratings rather than exclusively seeking expert judgments.
We would like to know whether such an economical version of the PIR-GAS rating is equivalent in reliability and validity to the ‘classical’, more extensive PIR-GAS rating. If this procedure proves sufficiently reliable and valid, several advantages of the ‘economical version’ might be higher comparability among studies and more research activity, as the ‘economical version’ fits scientific needs much better than the ‘classical’ rating procedure. We addressed these questions in our study.


Aims of the present study
The primary aim of the present study was to determine whether differences in the assessment procedure have an impact on a PIR-GAS rating. Our study design was primarily motivated by the paper of Aoki [19], which implied that a PIR-GAS rating could be based on a 10-minute video interaction sample by ‘blinded coders’. A first investigation between a PIR-GAS ratings based on full clinical information and a 10-minute-excerpt of a clinical interview with the mother was performed by Salomonsson and Sandell [20] who observed a high intra class reliability. However, the PIR-GAS rating of an external rater was based on a interview recording, and the pre-post treatment status was not covered. We consider it therefore still questionable, whether 10-minute video records of a mother-child interaction sequence render PIR-GAS ratings which are comparable to procedures which fulfill all request from the manual. In the first step, we examined two ratings based on a 10-minute unstructured interaction between mother and child to determine if these two ratings were comparable in terms of how they rated the level of relationship quality. This comparison was based on mean differences, thus expressing raters’ severity. In the second step, we examined if the 10-minute ratings were correlated, as this would demonstrate if they assessed the same content, even if they applied different thresholds. In the third step, we examined the central question of whether the 10-minute ratings PIR-GAS ratings were comparable to full information ratings by an expert group observing the mother-child dyad across multiple settings. Again, we considered mean differences and correlations.
Beyond the primary interest of our study, our data allowed for exploring several other interesting research questions. First, our data consisted of two assessment points, specifically at the beginning of treatment (admission) and at the end of treatment (discharge). This aspect of our experimental design allowed us to replicate our findings from admission with the data from discharge. Moreover, our data also included information about external criteria of a mother-child relationship, namely, child and maternal psychopathology [10]. We examined whether the PIR-GAS ratings based on full clinical information or 10-minute-video were correlated with child and maternal psychopathology, as well as identifying which of the ratings showed higher correlations with these external criteria. Overall, the results should provide empirical evidence regarding whether a 10-minute interaction video may deliver PIR-GAS ratings that are comparable to ratings following all recommendation from the manual.


Method
Procedure
Sample selection
The Child Psychiatric Family Day Hospital in Münster, Germany, treats infants and preschool children with child psychiatric disorders, using a multi-professional team with a special focus on the mother-child relationship. Since 1997, interaction situations between children and their mothers have been videotaped and archived as part of the routine diagnostic process at admission and discharge of treatment (mean duration of treatment was 22 weeks). The diagnostic process at admission was completed within the first three weeks of attendance, and at discharge, the diagnostic assessment was completed within the last three weeks of attendance.
To avoid possible confusion with siblings of the target child in the video, we only selected families that had one child being treated at the hospital. Our sample consisted of 48 mother-child dyads obtained from the video archive at admission and 36 mother-child dyads obtained from the video archive at discharge. For the majority of cases, the following information was provided: a PIR-GAS full-information rating, a Child-Behavior Checklist (CBCL/1.5.5, see below) to assess child psychopathology, and a Symptom Checklist 90-R score (SCL-90-R, see below) to assess parental psychopathology.

Sociodemographic description
The sample included 31 boys (64.6%) and 17 girls (35.4%). The mean age of the children was 3.88 years (SD = 1.92). The mean age of the mothers (n = 46) was 32.60 years (SD = 6.27, range 21–46 years). Forty-six sets of parents (92.00%) were married or living in a common law situation, and four sets of parents (8.00%) were separated or divorced. On average, the families had 1.48 children (SD = 0.74, range 1–4).

Material
Video tapes. For each mother-child dyad that had the necessary information mentioned above, the archived videos were checked to provide a 10-minute video sequence of mother-child interaction at admission and discharge. These sequences were distributed randomly over 16 videotapes. Each tape contained 50% of the parent–child interactions at admission and 50% of the interactions at discharge. Each family appeared only once on each tape. The coders rated the interaction blinded to whether the video was recorded at baseline or discharge status.


Measures
PIR-GAS Coders
Two medical doctoral candidates rated the video material. The coders rated the interaction situations independently from each other and were blinded to all other clinical information. To ensure comparable PIR-GAS ratings, the coders were required to thoroughly study the manual and related literature. Moreover, the coders relied on the definitions of the scoring categories, along with behavior anchors provided by the manual. This assessment procedure is further abbreviated by the term ‘video’.

PIR-GAS full-information ratings
At admission and discharge, the quality of each parent–child relationship was assessed and rated by a clinical consensus that involved a group of experienced clinicians (each with approximately two years of working experience in the Family Day Hospital). The group included the senior consultant in child and adolescent psychiatry, child psychiatric interns, developmental psychologists, occupational therapists, psychomotor therapists, and specially qualified nurses. Additional clinical observations and descriptions from parents or daycare centers were discussed within the therapeutic team. There were always two people in the team who worked directly with the target child and parent, while the other members contributed additional information. Therefore, we considered the PIR-GAS full-information rating mainly as a conglomerate of two raters’ judgments. This assessment procedure is further abbreviated by the term ‘full-information’.

Child psychopathology
Child psychopathology was rated by the children’s mothers using the German version of the Child Behavior Checklist for the Preschool Age (CBCL/1.5–5; [24, 25]). The CBCL scales are widely accepted instruments for assessing behavioral and emotional symptoms in children of different ages, and they have proven reliability and validity [26]. The CBCL/1.5–5 consists of 100 items that are rated by parents on a 3-point-scale, and the Total Problems raw score serves as a measure for child psychopathology.

Maternal psychopathology
The self-report Symptom Checklist 90 Items-Revised (SCL 90-R; [27, 28]) consists of 90 items (5-point scale: 1 = “no problem” to 5 = “very serious”) that cover a broad range of psychological and psychosomatic symptoms. The questionnaire measures one global factor that indicates general symptom stress, which is best represented by the Global Severity Index (GSI).


Statistical analysis
The first step to analyze the reliability of video ratings was to compare their mean scores by a paired t-test. Second, the correlation between both video ratings was examined by a Pearson correlation. This first set of analyses was completed to determine if the video PIR-GAS ratings were interchangeable. Subsequently, both video ratings were combined by computing their mean. The rationale to form one combined video PIR-GAS score was that the full-information ratings used in this study were also ‘combined’ ratings, as they were the result of a team rating by a group of experts. Consequently, the combined video PIR-GAS score allowed for a fair comparison to the full-information ratings. Additionally, the combined video PIR-GAS score reduced the error variance that can be expected from single video ratings. We then compared the PIR-GAS combined video score with the full-information score by paired t-tests and Pearson correlations. Finally, the combined video and full-information ratings were validated by their correlation with the CBCL/1.5–5 Total Problem score and the GSI (from the SCL-90-R). All analyses with data from admission were replicated with data from discharge. Data were analyzed using SPSS Statistics 21.0 for Windows. Across all scales and measurement occasions, we achieved a rate of valid data of 83.54%. Despite this good result, single missing data points may imply a loss of data. We applied the SPSS 21 standard procedure for single imputation.


Results
Agreement between video ratings
The mean differences between the PIR-GAS ratings of the two video coders were not statistically significant (tdf=47 = 1.838, n. s.; see Table 4). This result was replicated with data from discharge and again, the differences were not statistically significant (tdf=47 = −0.252, n. s.).Table 4
                          PIR-GAS ratings from two raters (1,2) on the basis of a 10-minute mother-child-interaction video compared to a group rating on basis of full clinical information at admission and discharge and supplementary Pearson correlations for interrater reliability and to external criteria (CBCL1.5-5; SCL-90-R GSI)
                        


	 	 	 	 	 	Video
	 	Full-Info

	 	 	 	 	
                              Coder 1
                            
	
                              Coder 2
                            
	
                              Coder 1,2
                            
	
                              Clinical consensus rating
                            

	 	Mean (SD)
	Admission
	 	46.04a (15.40)
	41.67a (19.92)
	44.58 c (16.27)
	36.29 c (13.71)

	 	Mean (SD)
	Discharge
	 	48.89 b (13.69)
	50.28 b (19.20)
	49.58 d (14.00)
	47.22 d (14.33)

	Interrater
	Corr (p)
	Admission
	 	.570 (0.001)
	 	 	 
	reliability
	Corr (p)
	Discharge
	
                              Coder 2
                            
	.509 (0.001)
	 	 	 
	 	Corr (p)
	Admission
	 	 	 	 	.057 (n. s.)

	 	Corr (p)
	Discharge
	
                              Coder 1,2
                            
	 	 	 	.050 (n. s.)

	 	Corr (p)
	Admission
	 	 	 	.155 (n. s.)
	-.056, (n. s.)

	 	Corr (p)
	Discharge
	
                              CBCL Tot
                            
	 	 	.484 (0.001)
	-.077 (n. s.)

	Validity
	 	 	 	 	 	 	 
	 	Corr (p)
	Admission
	 	 	 	-.098 (n. s.)
	.183 (n. s.)

	 	Corr (p)
	Discharge
	
                              SCL GSI
                            
	 	 	-.119 (n. s.)
	-.187 (n. s.)


a,b,d Mean score difference not significant.
c Significant mean score difference (p < .05) are indicated by the same letter.
Coder 1,2 = a combined rating from Coder 1 and Coder 2.
CBCL Tot = Total Problem score from the CBCL/1.5-5.
SCL GSI = Global severity index from the SCL-90-R.



Furthermore, the video ratings were correlated significantly at admission (see Table 4). This result was replicated with data from discharge. For all subsequent analyses, we built a “video combined score” (Coder 1,2 in Table 4) using the mean of both single ratings to analyze differences and similarities with the full-information ratings.

Agreement between video and full-information ratings
In t-tests for paired samples, the combined video rating and the full-information rating differed significantly from each other (tdf=47 = 2.231, p = 0.031, see Table 4). The video ratings indicated a better relationship between mother and child at admission than did the full-information ratings, but this result was not replicated at discharge (tdf=47 = 0.524, n. s.). The Pearson’s correlation between video and full-information ratings was very low and not significant. This result means that video and full-information coders gave differing ratings for the mother-child relationship. This finding was replicated at discharge.

Validity of video and full-information PIR-GAS ratings
Finally, we present associations between the full-information and video PIR-GAS ratings, and external criteria (see Table 4). At admission, the combined video ratings showed no significant correlation with child psychopathology using the CBCL Total Problem score, but at discharge this correlation was significant. In terms of maternal psychopathology, we did not observe any significant correlation with the combined video rating at admission or at discharge. The full-information ratings were also not significantly correlated with child or maternal psychopathology at admission or discharge. In summary, we observed only one significant correlation out of the eight that we tested between the full-information and video PIR-GAS ratings and the two external criteria at admission and discharge.


Discussion
Conditions of PIR-GAS ratings for reliability and validity
A description and comparison of the ratings between the video ratings (paired t-test on mean score differences and correlations) suggests that both coders assessed approximately the same content and offered similar information about certain aspects of the mother-child relationship. This finding was interpreted as an aspect of the reliability of video ratings and allowed for combining both video ratings into one rating to compare them to the full-information ratings. The assessment procedure to conduct a PIR-GAS rating on a 10-minute interaction sample seems to allow a reliable, but not necessarily valid information about the mother-child-relationship quality. Therefore further analyses investigated the concordance to the full-information assessment procedure. Our results show, that the video coders rated the quality of the mother-child relationship considerably higher than the clinical staff did. A number of reasons may be responsible for these differences and will be discussed in detail next.
First, the ratings of video coders were based on a much smaller behavior sample compared to the full-information ratings. It is likely that a smaller sample of observations may lead to the impression of a higher quality of parent–child relationship, as some indicators of a dysfunctional relationship may occur too infrequently to be observed within a 10-minute interaction sample (e.g., arguing, shouting, or spanking). Second, the coders (doctoral candidates and experienced clinicians) may rely on different thresholds to rate a relationship as ‘disturbed’, which may be caused by different reference norms and unequal knowledge about clinical aspects of the infant-parent relationship. However, uncertainties exist not only for the 10-minute sample of interaction but also for the full-information rating. For example, it is unclear how well a clinician is able to integrate a large amount of potentially contradictory information, and the manual does not provide guidelines for how to process heterogeneous information, e.g., knowledge about child and familial circumstances. Finally clinicians might emphasize the pathology at admission to underline the need for treatment. This “bias” may also represent a self serving response set.
All of the aforementioned potential differences between video and full-information ratings may explain the low and insignificant correlation between both procedures. Therefore, in addition to the threshold problematic, the most important result of our study was that video and full-information ratings were not comparable. All aforementioned results were replicated with the data from discharge, except for one insignificant mean score difference. Further analyses focused on aspects of validity that examine the association of PIR-GAS ratings with known measures of child and maternal psychopathology. We only observed one significant association out of eight between the PIR-GAS ratings for the full-information and video ratings, and the measures of child or parental psychopathology at admission and discharge. These findings were somewhat unexpected, especially with regards to the validity of full-information ratings. Potential reasons are discussed in the following analysis of the PIR-GAS manual. We mentioned that our study design was primarily motivated by the paper of Aoki [19], where a PIR-GAS rating was based on a 10-minute video interaction sample by ‘blinded coders’, and showed predictive value to external criteria. We do not invalidate these findings with our study, but we questioned the equivalence of a 10-minute rating to a ‘full-information’ condition and did not find evidence that both measures can be used interchangeably. This issue was more closely addressed by the study of Salomonsson et al. [20], who reported a high intraclass interrater reliability. However, their external rating was not blinded with respect to admission or discharge assessment, which may affect the reported intraclass correlation. Moreover, the sample in Salomonsson et al. [20] was not comparable to ours, as their PIR-GAS mean scores considerably differed to mean score reported in our sample. Therefore, the results cannot be directly compared with each other.

Analysis of the manual
The current status of instructions in the DC:0-3/DC:0-3R manual for how to conduct a PIR-GAS rating represent a theoretically desirable maximum. However, the studies that have already been conducted show that this desirable maximum is difficult to achieve in practical contexts and is even more difficult to achieve in a research setting. Therefore, we examine whether this maximum could be reduced to a practical minimum that would be desirable for research studies. For example, the manual states that clinical information from multiple sources, multiple observations, multiple methods, and multiple aspects should be integrated by an experienced and skilled clinician. Although the manual recommends the integration of all available information, and explicitly endorses taking parental distress into account ([2], p. 42), we suppose that a main intention of the DC:0-3R was to establish the PIR-GAS rating on Axis II as a new measure with its own incremental validity. As such, it should be independent from known measures (e.g., of child or parental distress) and should represent something new. In fact, we found that child and parental distress did not influence the PIR-GAS rating by full-information ratings. Consequently, our results point to the independence of the clinicians’ PIR-GAS judgments from other information, which is desirable from a methodological perspective.
We have identified several aspects to improve the DC:0-3/DC:0-3R with respect to conducting a PIR-GAS rating. Currently, a PIR-GAS rating can be conducted under very different circumstances according to the treatment/research settings and purpose. This idea renders the PIR-GAS ratings difficult to compare, irrespective of the individual degree of fulfillment of manual instructions. However, we see opportunities for further standardizations, for example, involving ‘relationship-relevant’ contents and recommended settings to observe the behavior of interest. Furthermore, it seems possible to define a set of criteria, which are already mentioned in the behavior anchored PIR-GAS levels, and a related coding scheme to increase agreement between different observers.
Aside from these aspects, it remains unknown whether further clinical information should be integrated into the final PIR-GAS rating. First, the necessary amount and quality of clinical information has not been sufficiently specified. Second, it is unclear how to integrate all of the available information. Finally, if additional clinical information (e.g., child and parental distress, maternal sensitivity, etc.) is integrated into the PIR-GAS rating, this clinical information cannot be used as external validity criteria of a PIR-GAS rating. Consequently, in contrast to the wording of the manual, the multiple facets of clinical information should not all be included in the relationship rating.

Confounding of a classification system and its measurement tools
A classification system represents a framework for the interpretation of clinical observations, and for example, DSM and ICD provide explicit criteria to be fulfilled. A second characteristic of a nosological system is that it does not provide explicit measures to assess these criteria because this is a technical issue, and researchers can generally develop new measures on their own. These measures are in competition with each other and can be an issue of discussion without directly affecting the classification system in itself. Such a conceptual architecture implies an approach of permanently developing and improving measurement instruments. Unfortunately, the DC:0-3R, with the PIR-GAS directly included in AXIS II, confounds the level of classification with the level of assessment, which may lead to certain methodological problems. Specifically, when both levels are confounded, there are no external criteria left for empirical validation and evaluation of the classification system. Another problem arises with the theoretical background of the issue of the mother-child relationship. This core concept has not yet been sufficiently described, and a great number of similar concepts and terms exist in the literature (see below).

Limitations
Our study design compared two procedures: ten-minute video coding and a group of clinician which base their rating on a maximum of clinical information. Actually, we can not say if the characteristics of the rater or the setting have lead to the low agreement. Therefore it is important to underline, that the observed low interrater-agreement between coders and clinicians is limited to the investigated condition. Coders and clinicians may achieve a much higher agreement if both ratings are based on comparable clinical information. Actually, we do not know how much information is necessary to give a reliable and valid estimation about the parent–child-relationship (see below).
Our results are also limited by the characteristic of the sample. In our sample, 56.3% of all mother-child dyads showed ‘disordered’ mother-child relationships at admission to therapy, according to Table 1 (PIR-GAS < 40) based on full-information ratings. This base rate was comparable to other psychiatric samples (see [8] with 52.4%; [9] with 52%; [18] with 40.5%). Moreover, the observed base rate represented a statistically desirable distribution of the quality of relationships, which allowed for describing the inter-rater reliability of coders. The interpretation of this study is limited by the small number of observers and the degree of standardization of videotaped mother-child interaction. Our video records showed situations of free mother-child interaction (mostly free-play situations), and results may differ from any high-structured or otherwise standardized setting. Upcoming experimental studies should focus on aspects of differences between observers (especially experience with children), observed material (duration and contents of the behavioral sample) and rating criteria (depending on the definition of parent–child relationship). Only a controlled variation of these factors will lead to more insight and might help to establish a standardized assessment of the quality of the parent–child relationship.

Further research
The most important issue of upcoming research activities may be to clearly define the theoretical background of the relationship concept and its measures, in order to define a distinct and new concept and to develop measures with own incremental validity. Among the concurring terms which describe the parent–child relationship and are currently discussed in the literature, are for example maternal supportive presence, mother limit-setting, mother intrusiveness, mother-child joint positive affect, child withdrawal, dyadic joint negative state [9]; behavioral quality of the interaction, affective tone and psychological involvement [22]; involvement, positivity, hostility, intrusiveness, discipline [29]; emotional availability [30]; and tone of voice, parental affect, parents’ expressed attitudes toward the child, behavioral involvement, connectedness, mirroring, and joint attention [31].
Furthermore, what is viewed as a successful parent–child-interaction varies considerably depending on cultural background [32]. For this reason, Christensen and colleagues [33] have adjusted the guidelines of the Cultural Case Formulation from Appendix 1 of DSM-IV to meet the particular demands of assessing the early parent–child relationship. The pace of globalization suggests that this aspect may need to be considered when further revisions of the PIR-GAS are undertaken.


Conclusions
The results of our study suggest that PIR-GAS ratings based on extensive clinical information and ratings based on a ten-minute interaction observation are not interchangeable, and that the validity of a PIR-GAS rating is somewhat questionable. We conclude that a higher degree of standardization of the assessment procedure should increase the reliability of the PIR-GAS, and that a more thorough theoretical foundation of the manual should increase its validity. We hope, that our study points to the necessity to find the optimum balance between time requirement and personal costs to achieve satisfying reliability and validity. Looking for an economical assessment of the parent–child-relationship may strengthen research activities in this field.

Endnotes
a For simplification, from now on, the term DC:0-3/DC:0-3R will be used to refer to both classification systems. If necessary, the version of focus will be specified.
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