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Developmental Regression in Autism: Maternal Perception

Michael Davidovitch,*® Lilach Glick, 2 Gabriela Holtzman,* Emanuel Tirosh}!
and Marilyn P. Safir23

Developmental regression among children with autism is a common phenomenon of unknown
origin. The purpose of this study was to identify the differences between children with autism
who reportedly regressed with those who did not regress. A representative group of 39 moth-
ers were interviewed (40 children—1 pair of twin girls) about familial, pregnancy, perinatal,
as well as medical history and developmental milestones. The study focused on mothers’ per-
ceptions of developmental regression. Nineteen children (47.5%) regressed in verbal and non-
verbal communication and social but not in motor abilities. Mean age of regression was
24 months, with 11 children who regressed before and 8 after this age. No significant differ-
ences were reported by mothers of children who did or did not regress. More mothers of chil-
dren who regressed, than those of children who did not, expressed guilt feelings regarding the
development of autism, and almost all of them had an “explanation” for the possible mecha-
nisms that might have influenced their children’s developmental course. In conclusion, de-
velopmental regression in our population appears to be a typical event in the natural course
of autism. There is little difference between those children who regressed and those who did
not regress in maternal perceptions and reports of development, family, and medical history.
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INTRODUCTION reported that children with autism who regressed had
more severe speech problems, more severe behavioral
disorders, and lower adaptive levels at schools or insti-
éutes than children with autism who experienced no re-
gression. Autistic children who lost their expressive ver-
bal ability had significant lower 1Qs than children who
did not loose speech (Rogers & Dilalla, 1990). Similarly,
children who regressed were perceived by their parents
to use oral communication less well than their autistic
peers who did not regress (Brown & Prelock, 1995).
However, in the same study, most children who did not
demonstrate verbal communication showed no regres-
! The Hannah Khoushy Child Development Center, Bnai Zion Med- sion in early childhood. Kobayashi and Murata (1998)
ical Center, and the Bruce Rappoport Faculty of Medicine Tech- also reported lower level of language development
nion—Israel Institute of Technology, Haifa, Israel. among children with autism who regressed, as compared
2 Department of Psychology, University of Haifa, Haifa, Israel. to children who had not regressed, upon entering ele-
3 Address all correspondence to Michael Davidovitch, Bnai Zion mentary school. However, there was no difference be-
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Developmental regression is a common observation
among children with autism. To date, different preva-
lence rates between 20 and 49% have been reporte
(Hoshinoet al., 1987; Kurita 1985; Rutter & Lord,
1987). Regression in language, social skills, and play is
usually observed between the first and the third year of
life (Tuchman & Rapin, 1997). Some parents perceive
their children as having typical development, whereas
others report an abnormal acquisition of developmental
milestones, prior to the regression. Hoshehal.(1987)
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could possibly account for a regressive course, are re-comparing differences on demographic variables and
ported in only a third of the children and adults with medical history to determine if differences exist be-
autism (Volkmar & Nelson, 1990). There is controversy tween children who regress and those who do not regress,
regarding the frequency of epilepsy in children who and whether differences exist between the two subgroups,
regress in comparison with children who do not regress.early and late regression.
(Kobayashi & Murata, 1998; Tuchman & Rapin, 1997).
Neither specific physical, neurological, nor other posi-
tive medical findings were reported for regressed groups
when compared with children who did not regress. How-
ever, regression is significant negative change in the
child’s condition. This serves as a signal to the parents Fifty-five mothers of all 56 children (43 boys and
of their child’s deterioration, and may result in increas- 13 girls—1 pair of twins), who were diagnosed with
ing parental motivation to seek help at an earlier stage.autism Disorder (American Psychiatric Association
Regression is usually reported in a wide age range from[APA], 1987, 1994) in the Haifa catchment area between
15-30 months (Hoshinet al., 1987). In our clinical 1989 and 1993 were contacted by phone by the first au-
practice we have noted that more regressed children arehor. They were asked to volunteer for interviews. Thir-
presented at early ages (around 18 months) and feweteen mothers refused to participate and 2 could not be
children are reported as regressed at later ages. contacted. One child was excluded because of fragile X
In Israel, all children with developmental disor- syndrome. Thirty-nine mothers participated and infor-
ders are seen for evaluation and/or treatment at publicmation about 40 children (29 boys, 11 girls) was col-
medical centers. The prevalence of children who arelected including the pair of twin girls. The children of
diagnosed as autistic is similar to the prevalence re-mothers who were not included in our study did not dif-
ported in recent literature (Davidovitet al, in prepa- fer by diagnosis or place of treatment.
ration). Since it is possible to identify all children di-
agnosed within a particular time range, this gave us the
opportunity to compare and contrast a total population
of autistic children who have regressed with those who This study employed a structured personal inter-
have not. We were also interested in comparing chil- view averaging 2 hours with each mother. Mothers
dren who regressed early with children who regressedwere interviewed using a questionnaire designed for
at a later stage of development. this study. Not all the results of the various medical in-
This study had several goals. One was to delineatevestigations were included in the records we received
differences between children whose mothers reportedfrom the different centers. Nor was developmental re-
regression with those whose mothers did not report re-gression documented in a standardized manner in the
gression. In addition, we wished to compare children medical records. Clinicians were also inconsistent in
who were reported as regressing before 24 monthstheir recordings of mother’s perceptions about their
(Early) with children who had been reported as re- children’s regression and their reactions to it. There-
gressing after 24 months (Late), in an attempt to dis- fore, medical records were examined for confirmation
cover differences between these two subgroups. Lateof the diagnosis only.
regression is more dramatic and severe. Establishing The questionnaire was composed of structured
subgroups for comparison may lead to better under-“closed” and “open” questions. The closed questions
standing of the regression process. requested demographic information, immediate fam-
We hypothesized that mothers of autistic children ily members’ medical histories; pre-, peri-, and post-
who regressed will try to receive diagnoses and inter- natal period information; medical status and history;
ventions earlier than mothers with children who did not developmental milestones in gross motor skills (e.g.,
regress. We further hypothesized that mothers of chil-age of independent waking); fine motor skills (e.g.,
dren who regressed will be more likely to attempt to manipulation of small objects, puzzle); social skills
explain the processes underlying autism than mothers(e.g., toilet training, imaginary play); language skills
of children who did not regress. An additional hypoth- including number of words at 18 and 24 months; re-
esis was that mothers whose children regressed lateceptive language abilities (e.g., understanding simple
would be even more likely to search for explanations commands) and the usage of nonverbal communica-
of the causes of autism, than mothers whose childrention (e.g., gestures); language level at the time of the
regressed early. Furthermore, we were interested ininterview; and current school placement. In addition,

METHOD

Subjects

Procedure



Developmental Regression in Autism 115

mothers were asked about any regression in each of  Complications during the pregnancy were as preva-
the developmental areas. In the open questions, thdent among mothers of the regressed-(4) and of the
mothers were asked their opinions of the diagnosis, nonregressed groum € 4). One mother in each group
their view of the diagnostic process and referrals for had a cesarean section, and two in each group had an in-
specific treatment. (See the Appendix for a sample of strumental delivery. Epidural anesthesia was performed
guestions. A copy of the complete questionnaire may more frequently in the regression group=(6) than in
be obtained by mail.) Father's occupation was used forthe nonregressed groug?, (N = 1) = 7.86, p< 0.01.
socioeconomic classification (Office of Population The mean Apgar scores that mothers had reported
Census Surveys, 1971). were very similar: nonregressed group 8 8B € 0.61)

The mothers were unaware of the specific hy- versus 8.758D = 0.85) in the regressed group. Re-
pothesis underlying this study or the comparative analy- ported birth weight was not significantly different
sis at the time of the interview. Three experienced in- Mean age of regression was 24.05 mon®b £
terviewers, who were unaware of the previous history 9.43). Eleven children regressed before 24 months (early
of the child, conducted the interviews. To establish re- regression = ER), with a mean age of 17.18 mor8bs (
liability between interviewers prior to the study, the in- = 4.06), and 8 children regressed after 24 months (late
terviewers conducted simulation interviews, and for regression = LR) with a mean age of 33.5 mon8B3 (
each interviewer two interviews were attended by a sec-= 5.39). Among the nonregressed group, early onset of
ond interviewer. All of the mothers’ responses were autistic features (before 24 months) was reported for
manually recorded and coded. Every interview was 15 children with a mean age of onset of 13.06 months
coded by a second interviewer and interrater coding re-(SD= 7.33), and late onset of autistic symptoms in 6 chil-
liability reached 95%. dren with a mean age of 30.16 mont8®¢ 6.08). The
mothers of this latter group did not report regression in
any area.

The time when mothers reported experiencing first

Regression was defined on the basis of mothers’ concerns regarding abnormal development was at age
responding “yes” or “no,” and the mean age of regres- 17.95 months§D= 10.46) for the nonregressed group,
sion (24 months) was employed to classify Early and 17.36 months (S 4.82) for the ER group, and 33.5
Late regression. Chi-square analysis was used for com{SD= 6.67) for the LR group. The time interval between
parison of perinatal complications. General linear model problem recognition by the family and a definitive di-
procedure was used to analyze the continuous data. Theagnosis was reported to be longer in children who had
SAS package (1982) was employed for the analysis. not regressed (12.23 months, S0.68) than those for
children who had regressed (6.84 montBB,= 8.46,
RESULTS F = 4.46,p = 0.04). However no significant difference

was found between the ER and the LR groups (ER: 6.54

Of the 40 children in this study, 27% were girls. months,SD= 3.69; LR: 4.12 month$SD = 5.54).
Nineteen (47.5%) of the 40 children were reported by Table | represents mothers’ reports of regression in
their mothers to have regressed in at least one area. Oflevelopmental areas according to ER and LR. Mothers
the 19 children, 16 boys (85%) and 3 girls (15%) were reported regression in several areas including verbal and
reported regressedyf = 2.489,p = ns). As a result of  nonverbal skills, social and play abilities, with no sig-
the small number of girls in the regressed group, we nificant difference report by mothers of the ER and
were unable to perform further statistical analysis on the LR groups (Table I). Mothers did not report regres-
gender. The children’s mean age at time of interview sion in motor abilities. Although mothers reported that
was 6.89 yearsSD= 1.55) for those who regressed and children who regressed started to walk independently
7.26 years $D= 1.78) for those who did not regress. earlier (14.42, S 3.5) than those who did not regress
Parents’ age and children’s birth order were similar for (16.71,SD = 5.25), this difference did not reach signif-
the regressed and the nonregressed group. Only Jicance. However according to mothers’ reports, mean
mother of a child who had not regressed reported men-age of walking in the ER group (13.18 months) was ear-
tal illness in the past (depression); none of the fatherslier than that of the LR group (16.12 months) and that
suffered from mental illness. The pair of twin girls in of the nonregressed early onset group (17.66 months)
the study did not regress. One boy who did not regressand this was statistically significark € 2.83; p= 0.05).
had a sibling with autism. No relationship between so- Medical evaluations as reported by the mothers
cioeconomic status and reported regression was foundwere similarly distributed between the regressed and

Statistical Analysis
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Table I. Regression by Developmental Area According to Early Table II. Level of Verbal Communication as Related
and Late Regression to Regression Group.
Early regression  Late regression Early Late
(n=11) h=28) Nonregressed Regressed  regression regression
Area of regression n n Level? (n=21) (h=19) (h=11) (h=28)
Loss of meaningful words 7 7 1 3 4 3 1
Receptive language 7 6 2 14 7 3 4
Non verbal communication 8 6 3 4 8 5 3
Eye contact 7 6
Social skills 3 3 aLevel 1: No verbal communication, some uses gestures or aug-
Imaginary play 0 3 mentative communication; Level 2: Verbal communication, with
Nocturnal enuresis 1 1 augmentative communication; Level 3: Verbal communication.
Imitation 0 1
Decrease in body contact 3 1

ently in the past, more than half in each group stated
) that they would have asked for developmental assess-
nonregressed groups: EEG was performed in 17 andment earlier, and for a more intensive treatment plan
15 children, respectively. The vast majority of mothers jmmediately following the diagnosis. Nine mothers
did not recall specific type of EEG performed. All re- \yhose children regressed expressed guilt feelings (re-
sults were reported as normal except for 1 child who hadgarding the pregnancy, delivery, or timing of house

convulsions before the diagnosis of autism at the agemoying, or immigration) compared with three mothers
of 6 months. Mothers reported that metabolic screen- of children who had not regressed (Table 1V).

ing was done in 9 children who regressed and 15 chil-
dren had not regressed and all were normal. Reported
brain CT or MRI scans were performed on 8 children DISCUSSION

in each group, with no abnormal findings. Thirteen Mechanisms underlying regression in a substantial
mothers whose children regressed and 16 whose chil-proportion of children with autism have yet not been elu-
dren did not regress reported that genetic tests weregjgated. Although the etiology of autism is also unclear,
performed and that results were normal. it would be reasonable to assume that a process of re-
At the time of the interview, the level of verbal gression which involves such important loss of mile-
communication, as reported by the mothers, was bettersignes will be accompanied by abnormal medical, fa-
in the regressed group, with no difference between themjjial, or social/environmental factors. Children with
ER and the LR group (Table II). autism who regressed were reported to have lower ver-
When mothers of the nonregressed group were g gpjlities, lower adaptive level, and lower IQs when
asked to state their child’s main problem, nine answeredcompared with children with the same diagnosis who did
autism or pervasive developmental disorder (PDD); ot regress (Hoshiret al, 1987). Kobayashi and Murata

an additional nine mothers reported communication/lan- (1998) reported a significantly higher rate of epilepsy
guage problems, and three reported general develop-

mental delay. Two mothers whose children showed ER

and three of the LR group answered autism or PDD. Five Table Ill. Mother’s Explanations of Their Children’s
in each group stated communication/language problems, Developmental Problems
and three of the ER group described general develop-

L . . . Nonregressed Regressed grou
mental delay. There was no significant difference in di- group g: 21) (gn= 19) group

agnostic reports of mothers whose children regressed and
whose children did not regress between the groups.  Pregnancy and delivery
Of the mothers of children who did not regress, _Problems 5 5

seven (33%) ha.d no'explanations when asked about thérzyeurn_a:;'::jtal period 1 !
reasons for their child’s abnormal development, com- peath in the family 2
pared to only one mother in the regressed group. Moth-Convulsive disorder 1
ers’ explanations regarding the autistic features and theMovement to new house or
regression are presented in Table IlI. _Immigration i 1 2
hen mothers were asked, given their accumu- Congenital brain problems ! !
Whe ' 9 No explanations 7 1

lated experience, what they would have done differ-
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Table IV. Maternal View Pertaining to the Diagnosis and those who regressed earlier and later in childhood. How-
Treatment Course. ever, it should be noted that reports of frequency of in-
Nonregressed Regressed group vestigat.ion were similar among the regre'ssion' anq non-
group = 19) (n= 19) regression group. Mothers indicated their belief in the
adequacy of medical investigation, regardless of their
Earlier evaluation and children’s developmental course.

treatment and more intensive
treatment 11 12
Change place of evaluation or

Mothers’ reports of when they first became con-
cerned about their children’s autistic symptoms in this

treatment 6 3 study were similar to the time recently reported (De
Self guilt feelings 3 9 Giacomo & Fombonne, 1998).
No changes 5 3 Unlike previous reports (Brown & Prelock, 1995,

Kubayashi & Murata 1998), the current level of language
ability (see Table Il) was better in the children who re-
among the regressed group, while epileptiform EEG wasgressed and there were no significant differences be-
also recorded more frequently in this group (Tuchman tween children with early and late regression. This find-
& Rapin, 1997). However, the role of subclinical ing can only be suggestive, as we had to rely on maternal
epilepsy in the developmental regression of children with reports. It should be replicated by a comparison of clin-
autism remains unclear (Rapin, 1998). In the presentical testing of language ability and development and
study we collected information from 39 mothers who parental report.
were the only source of information (except the confir- Childhood Disintegrative Disorder (CDD) is an un-
mation of the diagnosis). The intention of this study was common condition in comparison with typical autism.
not to explore the etiology of regression in autism but Children with CDD reportedly have normal development
rather characterize familial as well as medical aspectsfor at least 2 years, before significant loss of acquired
related to this still unresolved phenomenon. The regres-skills, occurring in language, social, motor, and play and
sion phenomenon is a catalyst for developmental as-the appearance of autistic traits (APA, 1994). This course,
sessment. Both parents and physicians are probably moralthough it is more severe (usually in an older age), is
alarmed in face of a regressive course. The fact that chil-similar to the regressive course seen in typical autism.
dren regressed at an older age did not necessarily shorteivhether CDD constitutes a different entity is not clear
the interval for evaluation. There was no difference in (Burd, Ivey, Barth, & Kerbeshian, 1998). Children with
regression of developmental area between the LR andCDD were found to be different from early onset (before
ER groups, with verbal and nonverbal communication 2 years) and late onset autism (after 2 years) (Short &
being the most frequent in both groups. That regressionSchopler, 1988; Volkmar & Cohen, 1989). Comparison
in autism does not involve motor abilities was previously of these three groups revealed that children with CDD
reported (Tuchman & Rapin, 1997), and was corrobo- had the lowest IQs and the late onset autistic group had
rated in this study. The age of walking onset representsthe highest 1Qs. The children of the former group were
an important gross motor milestone. Mothers of children also more likely to benute and to be in residential
in the ER group reported that they began walking evenplacement. Except for age of symptom appearance, no
earlier when compared with the nonregressed group. Indifferences were found between children with CDD and
addition, no mother reported regression in other grossautism, in terms of familial factors, degree of autistic be-
motor milestones. This suggests that regression may in-havior, neurological factors, and courses (Militerni,
volve those brain areas responsible for autistic featuresBravaccio, D’Antuono, & Palmina 1997).
but not to basic gross motor areas. When we evaluated mothers’ reports, it appears that
Parents’ age, socioeconomic status, and family four children of the LR group could have been diagnosed
medical history were similar in the regressed and non-CDD (APA, 1994). This would represent 10% of our
regressed groups. This was also found in the perinatalstudy population. Previous reports point to a worse prog-
data, including the number of assisted deliveries. Thenosis for this group. However, the CDD children were
meaning of the significantly more frequent epidural anes- not different from the four children who also regressed
thesia performed during the labor of mothers whose chil- later. Because of the small number of CDD and children
dren regressed is unclear. No differences were found inwho regressed late, no conclusions may be drawn.
reports of the results of the medical workup between the Almost all of the mothers whose children re-
children who regressed and those who had not regressedjressed attributed specific causes to their child’s
Reports of medical workups were also unrevealing in autism, when compared to two thirds of mothers of
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the nonregressed group. It is possible that regressionC. Neonatal Period and First Year

is associated with different perceptions of the condi-

tion by parents. A proportion of mothers, especially

in the regressed group, reported guilt feelings. It ap- ) .

pears that these mothers feel guilty because they werd”- Medical History

confronted with a dramatic negative Change in their Medical prob|ems: neuro]ogica] (e_g_, ep“epsy)’

child’s behavior that they could not prevent. The mul- nonneuro|ogica| (e_g_, asthma), sensory (e_g_, vision,

tidisciplinary team who works with the family should hearing).

address these guilt feelings. Medical investigation: e.g., brain imaging, EEG,
When asked about the diagnosis, a larger propor-metabolic work-up, genetic consultation.

tion of mothers of both groups of children did not re-

port. their children as having autism although all were g Developmental Report

so informed. We may speculate that mothers who

avoided using the term “Autism” are still in a stage of Gross motor: age of independent walking. Have

not accepting the diagnosis. you noticed regression in gross motor abilities (e.g.,
In conclusion, the results of this study do not indi- running, climbing stairs or riding bicycle)?

cate a significant difference between children who Fine motor: Have you noticed any regression in fine

regress and who do not regress in mothers’ reports ofmnotor abilities (e.g., playing with cubes or drawing)?

medical history, nor medical investigations. Similarly, Social: e.g., In what age domestic mimicry, imagi-

perceptions of the diagnosis were not significantly dif- nary play, independent eating, and dressing had devel-

ferent between mothers of children who regressed andoped? Have you noticed any regression in these abilities?

those who did not. As this study is based on the total Language: e.g., How many words did your child

population of a cohort of children who were diagnosed have at 18 and 24 months? Did he regress in this area

with autism, it appears that the regressive course may bde.d., lost meaningful words)?

one of the typical phenomena characteristics of the autis- ~ Nonverbal communication: e.g., What type of

tic spectrum and may not represent a separate subclasgommunication your child had used in the past? (e.g.,

of autism. Studies of larger populations of autistic chil- pointing, hand leading, other gestures, augmentative).

dren may shed more light on this issue in the future. ~Have you noticed any regression in these abilities? At
Regression is prevalent in about half of the chil- What age eye contact had developed and have you no-

dren in this study and could not be either an exclusion-ticed any regression?

ary or inclusionary criterion for autism. These results Level of verbal communication at the time of the

suggest employment of additional investigative ap- interview: no words, less than 5 words, less than

proaches, such as neuroimaging, prolonged sleep EEG20 words, sentences, normal?

and auditory ERP, in an attempt to decipher the unique- ~ Current school placement

ness of children with autism and developmental re-

gression as compared to their nonregressed peers.  F. Maternal Perceptions (Open Questions)

Problems: e.g., breast-feeding, sleeping, feeding.

1. What in your opinion does your child suffer from?
2. When did you first start to have thoughts that
Questionnaire for Mothers (Sample Questions) your child is different?

3. In your opinion, what caused your child to de-
velop differently?

Mother: e.g., age, country of origin, occupation, 4. What was the professional explanation you were
medical history, developmental problems as a child. given regarding your child’s problem?

5. Was there any special event, or has your fam-

B. Pregnancy and Delivery ily experienced any kind of crises during the pregnancy,
or the first years of your child’s life?

APPENDIX

A. Family and Demography

Complications: e.g., bleeding, diabetes, hyper-
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