[bookmark: _Hlk53389545]Table 1. Summative descriptions of the reviewed studies
	[bookmark: _Hlk57032598]Author (s)
	Intervention 
	Outcome Measure (s)
	Standardised measure(s) used
	Results

	Baxendale and Hesketh (2003)
	Design: Non-randomized controlled trial
Approach: Child-led
Program: Hanen Program
Duration: 11 weeks treatment; 8 group sessions (2 hours 15 minutes/session) and 3 home visits
	Child:
Receptive and expressive language skills, MLU

Parent:
Parent language-modelling techniques
	Child:
PLS-3-UK



Parent:
NA
	[bookmark: _Hlk56762400]Children in both groups significantly improved their receptive and expressive abilities. The mean of parent used of language-modeling techniques was also increased pre and post-intervention for both groups 
 

	Buschmann et al. (2009; 2015)
	Design: Randomised controlled trial
Approach: Child-led
Program: Heidelberg Parent-Based Language Intervention
Duration: 7 group sessions within 3 months (2 hours/session) and 1 session 6 months later (3 hours/session)
	Child:
Receptive and expressive language skills (2009); working memory (2015)

Parent:
NA
	Child:
CDI-German, SETK (2009); AWST-R, K-ABC (2015)


Parent:
NA
	Children in the intervention group showed a higher gain in all language measures than children in the delayed treatment group. 
Twelve months after pre-test, 75% of children in the PILI group, 43.5% children in the delayed treatment group, and all children in the typical language group have normal language skills (2009)
[bookmark: _Hlk56761623]Children in the PILI group had significantly better language comprehension, phonological memory, and episodic buffer than in the control group (2015)

	Gibbard (1994), Experiment 1
	Design: Randomised controlled trial
Approach: Adult-led 
Program: Parent Based Intervention
Duration: 6 months treatment; 11 group sessions once a fortnight (60-90 minutes/session)
	Child:
Receptive and expressive language skills, MLU, grammatical ability, expressive vocabulary

Parent:
NA 
	Child:
RDLS, Renfew Action Picture Test, DLSPT



Parent:
NA
	Children in the PILI group showed greater gain than children in the no-treatment group in all standardise and informal language measures. 

	Gibbard (1994), Experiment 2
	Design: Randomised controlled trial
Approach: Adult-led 
Program: Parent Based Intervention
Duration: 6 months treatment; 11 group sessions once a fortnight (60-90 minutes/session)
	Child:
Receptive and expressive language skills, MLU, grammatical ability, expressive vocabulary 

Parent:
NA
	Child:
RDLS, Renfew Action Picture Test, DLSPT



Parent:
NA
	PILI is shown to be as effective as direct therapy based on standardise and informal language measures. Language gains among LTs’ in PILI group however, was not significantly greater than the gains made by LTs’ in direct therapy group.


	Gibbard et al. (2004)
	Design: Non randomized controlled trial
Approach: Adult-led 
Program: Parent Based Intervention
Duration: 6 months treatment; 11 group sessions once a fortnight (60-90 minutes/session)
	Child:
Receptive, expressive
language skills; expressive
vocabulary, MLU

Parent:
NA
	Child:
RDLS;
PLS-3 UK



Parent:
NA
	Children in the parental training group showed significantly greater improvement than children in the general care group in all language measures except for estimated expressive vocabulary

	Girolametto et al. (1996a)
	Design: Randomised controlled trial
Approach: Child-led
Program: Hanen Program with focused stimulation
Duration: 10 weeks treatment; 7 group sessions and 3 home visits
	Child:
Expressive vocabulary (target words), receptive and expressive skills. 

Parent:
Parental perception of behavioural/ emotional problems
	Child: 
CDI  


Parent:
CBCL
	Children in the PILI group used more new words in a semi-structured task than children in the delayed treatment group
[bookmark: _Hlk56762001]Parents in the PILI group indicated reduced ratings for their children's aggressive/destructive behaviour, whereas no reduction of the rating was observed among parents in the delayed treatment group. 

	Girolametto et al. (1996b; 1997; 2001)
	Design: Randomised controlled trial
Approach: Child-led
Program: Hanen Program with focused stimulation
Duration: 11 weeks treatment; 8 group sessions (2.5 hours/session) and 3 home visits
	Child:
Expressive vocabulary, ‘talkativeness’, structural complexity (1996), consonant inventory, syllable structure levels, consonants correctly produced (1997), teacher-child discourse, novel perspective-taking, narrative skills (2001)

Parent:
Parents’ language - modelling techniques (1996)
	Child:
CDI (1996); TOLD-2, REC, PLAI (2001)











Parent:
NA
	[bookmark: _Hlk56762433][bookmark: _Hlk56761598]Children in the PILI group used more target words and multiword combinations and were reported to have larger vocabulary by their parents. Following the intervention, 1) mothers in the PILI group gave slower, less complicated, and more focused language input than mothers in the delayed treatment group (1996), 2) children in the PILI group exhibited more phonological diversity, but there was no effect of treatment on the accuracy of speech production (1997) and 3) 86% of late talker had appropriate expressive grammar and vocabulary at the age of 5 years old. However, they performed below typical friends on standardise tests for teacher-child discourse, novel perspective-taking, and narrative tasks (2001). 

	Littleton Jr. (2004)
	Design: Randomised controlled trial
Approach: Child-led
Program: Parent ACTION for Language Program
Duration: 12 weeks treatment; once a week home visit (60-90 minutes/session)
	Child:
Expressive vocabulary, talkativeness, and structural complexity.

Parent:
Talkativeness, complexity of language input, and use of labels

	Child:
SICD, CDI




Parent:
NA
	Children's vocab size in the PILI group increased, and they used more target words during naturalistic observation and more words during free play. Following treatment, parents' language input in the prescriptive activity group was slower, more focused, and less complicated than parents in the control group. 


	McDade and McCartan (1998)
	Design: Non-randomized controlled trial
Approach: Child-led
Program: Hanen Program
Duration: 12 weeks treatment; 9 group sessions and 3 home visits
	Child:
Receptive and expressive language skills, joint engagement 
	Child:
PLS-3, 
Engagement States Coding Scheme
	[bookmark: _Hlk56762531]Children's language abilities in the PILI group increased significantly, whereas no significant differences were found for the children in the no-intervention group. There was a significant increase of time spent on interactive interaction and a decrease of actual time for unengagement in the PILI group. 

	Roberts and Kaiser (2012)
	Design: Randomized controlled trial
Approach: Hybrid
Program: Enhanced Milieu Teaching (EMT)
Duration: 3 months treatment; 28 individual training sessions twice per week, which consist of 4 workshops (1hour/session) and 24 practice sessions (40 minutes- 1 hour/session)
	Child:
Receptive and expressive language skills, NDW, MLUm, TNW
Parent:
Parents’ use of language facilitation strategies
	Child:
PLS-4




Parent:
NA

	Children in the PILI group had greater gain than children in the no intervention group on most language measures following the intervention. Following the intervention, parents in the PILI group had significantly higher rates of all EMT strategies than parents in the no-intervention group.

	Roberts et al. (2014)
	Design: Single subject
design
Approach: Hybrid
Program: Enhanced Milieu Teaching
Duration: 3 months treatment; 28 individual training sessions twice per week, which consist of 4 workshops (1hour/session) and 24 practice sessions (40 minutes- 1 hour/session)
	Child:
Receptive and expressive language skills, NDW, MLUm, TNW

Parent:
Parents’ use of language facilitation strategies
	Child:
PLS- 4, EOWPVT




Parent:
NA 

	All children showed improvement across all language measures. Parents demonstrated increases in their use of language facilitation strategy after instruction.


	Roberts and Kaiser (2015)
	Design: Randomized controlled trial
Approach: Hybrid
Program: Enhanced Milieu Teaching
Duration: 3 months treatment; 28 individual training sessions twice per week, which consist of 4 workshops (1hour/session) and 24 practice sessions (40 minutes- 1 hour/session)
	Child:
Receptive and expressive language skills, receptive and expressive vocabulary, NDW

Parent:
Parents’ use of language facilitation  strategies
	Child:
PLS- 4, CDI, EOWPVT, PPVT




Parent:
NA


	Children in the PILI group had significantly better receptive skills than children in the usual-care group. Parents in the PILI groups improved their use of all language facilitation strategies

	Van Balkom et al. (2010)
	Design: Randomized controlled trial
Approach: Child-led
Program: Parent Based Video Home Training 
Duration: 13 weeks treatment; 6 home visits fortnightly (90 minutes/session)
	Child:
MLU, grammaticality (syntax and morphology), receptive skills, conversational coherence

Parent:
NA
	Child:
Dutch version of LARSP and RLDS




Parent:
NA
	Children in the PILI group showed significant short-term and long-term improvement in all language measures and conversation coherence as compared to children in the direct therapy group. 

	Whitehurst et al. (1991)
	Design: Randomized controlled trial
Approach: Hybrid
Program: Home-Based Intervention
Duration: 7 biweekly sessions clinic visit (30 minutes/session)
	Child:
Receptive and expressive vocabulary, expressive verbal fluency, articulation


Parent:
NA
	Child:
PPVT, ITPA, EOWPVT, Templin-Darley Tests of Articulation

Parent:
NA
	Children in the PILI group had a significantly higher score on the language measures immediately after treatment than the no intervention group. 


Note: PLS: Pre-school Language Scales; CDI: Communicative Development Inventories; SETK: standardised and norm-referenced instrument to examine the language status of German speaking children; AWST-R: Expressive Vocabulary Test for 3- to 5-Year-Old Children, Revision; K-ABC: Kaufman Assessment Battery for Children; RDLS/RLDS: Reynell Developmental Language Scales; DLSPT: Derbyshire Language Scheme Picture Test; CBCL: Child Behavior Checklist; TOLD-2: Test of Language Development-2 Primary; REC: Revised Experiencer Constraint; PLAI: Preschool Language Assessment Instrument; SICD: Sequenced Inventory of Communicative Development; EOWPVT: Expressive One Word Picture Vocabulary Test–Fourth Edition; MLUm: mean length of utterance in morphemes; NDW: number of different words; TNW: number of total words; PPVT: Peabody Picture Vocabulary Test; LARSP: Language Assessment, Remediation, and Screening Procedure; ITPA: Illinois Test of Psycholinguistic Abilities



Table 2. Characteristic of participants
	Author (s)
	Child Participants
	Adult Participants

	Baxendale and Hesketh (2003)
	Total number: 37
Population:  Expressive language delay or receptive and expressive language delay
Age:  29-41 months
Gender: 7 females; 30 males
Language: English
Groups: 19 PILI, 18 direct therapy
	[bookmark: _Hlk56697322]Total number: 19 mothers		
Ethnicity: Caucasian
School leaving age: 16 years (16), 18 years (1), further education (2)
Social/socioeconomic status: ‘high level of social deprivation’.

	Buschmann et al. (2009; 2015)
	Total number: 83
Population: Typical language development or expressive language delay 
Age: 24-27 months 
Gender: 39 females; 44 males
Language: German
Groups: 24 PILI, 23 delayed treatment, 36 typical 
	Total number: 24 mothers	
Ethnicity: NR
Education level: No graduation (3), middle school (9), high school (12)
Social/socioeconomic status: NR

	Gibbard (1994), Experiment 1
	Total number: 36 
Population:  No or little expressive language
Age: 27-39 months 
Gender: 11 females, 25 males
Language: NR
Groups: 18 PILI, 18 no treatment
	Total number: 18 mothers		 
Ethnicity: NR
Education level: NR
Social class: I (3), II (2), IIIM (8), IV (1), V (1), and unemployed (3) 


	Gibbard (1994), Experiment 2
	Total number: 25 
Population:  No or little expressive language
Age: 27-39 months 
Gender: 6 females, 19 males
Language: NR
Groups: 8 direct therapy, 9 PILI, 8 non-specific training 
	Total number: 17 mothers
Ethnicity: NR
Education level: NR
Social class: II (4), IIIM (4), IIIN (4), IV (2), unemployed (2) and forces (1)


	Gibbard et al. (2004)
	Total number: 22
Population:  Language delay or speech and language delay
Age: 22-32 months
Gender: 5 females, 17 males
Language: NR
Groups: 12 PILI, 10 3-monthly reviews, and advice basis
	Total number: 12 parents		
Ethnicity: NR
Education level: NR
Social class: II (3), IIIM (1), IV (4), V (1), unemployed (1), and armed forces (2)

	Girolametto et al., (1996a)
	Total number:16 
Population: Expressive language delay
Age of inclusion criteria: 24-42 months
Gender: 5 females, 11 males
Language: English
Groups: 8 PILI, 8 delayed treatment
	Total number: 8 mothers 		
Ethnicity: NR
Education level: High school (3) and post-secondary school (5)
Social/socioeconomic status: NR

	Girolametto et al. (1996b; 1997; 2001)
	Total number: 25
Population: Expressive language delay
Age: 23-33 months
Gender: NR
Language: English
Groups: 12 PILI, 13 delayed treatment
	Total number: 12 mothers	
Ethnicity: Asian Canadian (1) and Caucasian (11)
Education level: High school (4) and post-secondary school (21)
Social/socioeconomic status: Middle class

	Littleton Jr. (2004)
	Total number: 8 
Population: Expressive language delay
Age: 22-30 months
Gender: NR
Language: English
Groups: 4 PILI guided by prescriptive activity-based curriculum; 4 PILI delivered by varied methods
	Total number: 8 mothers		
Ethnicity: NR
Education level: Post-secondary education (8)
Social/socioeconomic status: NR

	McDade and McCartan (1998)
	Total number: 20 
Population: Expressive language delay
Age: referred at 24 months
Gender: NR 
Language: NR
Groups: 11 PILI, 9 no intervention
	Total number: 11 mothers
Ethnicity: NR
Education level: NR
Social/socioeconomic status: NR

	Roberts and Kaiser (2012)
	Total number: 62 
Population: Typical language development or receptive and expressive language delay
Mean age: 29.86 – 31 months
Gender: 9 females, 53 males
Language: English
Groups: 16 PILI, 18 no intervention, 28 typical
	Total number: 13 mothers, 3 fathers	
Ethnicity: African American (3), Caucasian (12), other (1)
Education level: College (2), Degree (6), Master (7), not respond (1)
Social/socioeconomic status: Middle class

	Roberts et al. (2014)
	Total number: 4 
Population: Receptive and expressive language delay
Age: 25-38 months 
Gender: 2 females, 2 males
Language: English
Groups: 4 PILI
	Total number: 3 mothers, 1 grandmother
Ethnicity: White
Education level: High School (1), college (2), Master (1)
Family annual income: 50,000 (1), 70,000 (1), > 100,000 (2)


	Roberts and Kaiser (2015)
	Total number: 97 
Population: Receptive and expressive language delay
Age: 24-42 months
Gender: 18 females, 79 males
Language: NR
Groups: 45 PILI, 52 usual-care
	Total number: 45 mothers	
Ethnicity: African American (8), White (35), other (2)
Education level: High school (18), Undergraduate degree (17), Graduate degree (10)
Family annual income: 60,000- 71,000

	Van Balkom et al. (2010)
	Total number: 22 LTs 
Population: Receptive and expressive language delay
Age: 26-37 months
Gender: NR
Language: NR
Groups: 11 PILI, 11 direct therapy
	Total number:11 mothers
Ethnicity: NR
Education level: NR
Social/socioeconomic status: Middle class

	Whitehurst et al. (1991)
	Total number: 62
Population: Expressive language disorder
Mean age: 27.95 months
Gender: -
Language: -
Groups: PILI and no intervention group (number of participants per group was not reported)
	Total number: -
Ethnicity: -
Education level: -
Social/socioeconomic status: -


Note: PILI = parent-implemented language intervention; NR = not reported
Table 3. Parent-implemented language intervention (PILI) programs for late talkers (LTs)
	Hanen Program (HP)
	Focused language stimulation (FLS)
	[bookmark: _Hlk56766795]Parent ACTION for Language Program (PALP)
	[bookmark: _Hlk56766825]Heidelberg Parent-Based Language Intervention (HPLI)
	[bookmark: _Hlk56766852]Parent- based Video Home Training (PVHT)
	Enhanced Milieu Teaching (EMT)
	[bookmark: _Hlk56766916]Home Based Treatment (HBT)
	[bookmark: _Hlk56766936]Parent Based Intervention (PBI)

	Child-led approach
	Hybrid approach
	Adult-led approach

	1. [bookmark: _Hlk56767471]Naturalistic teaching strategies & responsive interaction
2. [bookmark: _Hlk56768053]Types of play and children’s play skills
3. [bookmark: _Hlk56767954]Adaptation of learnt strategies in singing, shared games and reading activities
	1. Naturalistic teaching strategies & responsive interaction
2. Types of play and children’s play skills
3. Adaptation of learnt strategies in singing, shared games and reading activities
4. Frequently model selected target words
	1. Naturalistic teaching strategies & responsive interaction
2. Adaptation of learnt strategies in singing, shared games and reading activities
3. Frequently model selected target words
	1. Normal language development and language delay
2. Naturalistic teaching strategies & responsive interaction
3. Adaptation of learnt strategies in singing and dancing, games, reading, and daily routines activities 
4. Dealing with media
	1. Strategies to create conversational coherence 
	1. Naturalistic teaching strategies & responsive interaction
2. Prompting strategies
3. Adaptation of learnt strategies in reading, eating snacks, and daily routines activities
	1. Naturalistic teaching strategies & responsive interaction
2. Prompting strategies
3. Adaptation of learnt strategies during story-time
	1. The importance of play to child's language development
2. [bookmark: _Hlk56768361]Auditory discrimination abilities
3. Imitation skills
4. [bookmark: _Hlk56767543]Structured language teaching strategies





