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Parental diary of infant cry and fuss behaviour
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SUMMARY Despite their common use parental diaries of infants’ cry and fuss behaviour have not
been compared with objective methods of recording. To understand what is meant by the
descriptions of crying and fussing in the diaries, the diaries of 10 mothers of 6 week old infants
were compared with tape recordings of vocalisations made by the babies over a 24 hour period.
There were moderately strong correlations between the frequency of episodes (clusters of
‘negative vocalisations’) on the audiotape and episodes of ‘crying and fussing’ in the diaries, and
between the duration of episodes on the audiotape and episodes of ‘crying’ in the diaries. To
assess the acceptability of the diaries for recording information for clinical and epidemiological
research, they were then used in a population study of a wide socioeconomic group. Usable data
were obtained from 91% of the sample. The results suggest that despite pronounced differences
between recording methods, these diaries may provide valid and useful reports of crying and

fussing in the short term.

Parental recording has commonly been used to
describe emerging patterns of infant behaviour, and
has a potential for use in the clinical assessment of
behavioural problems. Most of our knowledge
about infants’ crying after the neonatal period is
derived from studies that used diaries, despite the
recognised potential of over or under reporting.'™
Data from diaries,'™ tape recordings,’ parental
recall,® and direct observations’ have all shown that
the amount of crying tends to increase until about 6
weeks of age and then gradually decreases, and that
within a 24 hour period crying occurs more often in
the evening; this implies that diary reporting is
reasonably accurate. We are not aware, however, of
any data that directly compare parental recordings
with a recording system less susceptible to bias. As a
result, we know little about how parent recording
represents the infant vocalisations which are part of
the crying behaviour.

The diaries used in this study were designed to be
easy to use and to be suitable for a diverse sample of
the population. We first compared them with 24
hour audiotape recordings of the infants’ vocalisa-
tions. Crying refers to a complex act that includes
elements of movement, facial expression, and voice,
and is usually interpreted as expressing a negative
emotion. In the tape recordings the vocal part
of crying is designated as negative vocalisation
compared with neutral sounds (such as grunting)
and positive sounds (such as cooing).

Secondly, the sociodemographic characteristics of
parents who returned diaries with readable data
were compared with those of parents who did not
from a population sample in a prospective cohort
study. Thus the findings describe quantitative
associations between negative vocalisations and the
diary records of crying and fussing, they illustrate
the limitations of both techniques in assessing the
amount of infant crying, and they indicate the
potential limits on the use of diaries for this purpose
in the general population.

Subjects and methods

Ten mothers (who spoke fluent English or French)
of normal 6 week old infants, who were in the
nursery of a large general hospital associated with
the university or a community health unit volun-
teered to take part in the comparison of diaries and
tape recordings. The mean age of the infants was 6-3
weeks (range 5-5-7) at the time of recording; there
were five boys and five girls, and seven were
exclusively breast fed. The mean (SD) socioecono-
mic score measured by Green’s two factor index®
was 67-8 (11-7), a wide range that is typical of this
community.® Informed consent was obtained before
the tape recordings were made.

PARENTAL DIARIES
Fig 1 shows the format of the diaries; this was the
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Parental diary of infants crying

Please mark behaviour patterns as indicated:

Awake Awake Awake sucking
content fussy crying feeding  (thumb/dummy)

B 0 7 @ H B

Please mark type of feeding given, above the line,as follows: ‘bottle’ or ‘breast’

Awake Awake

Asleep

381

Please mark cries of less than one minute, above the line as follows: ‘'
Please mark bowel movements, when discovered, below the line as follows: * 8

Example: bracdl v
12:00 Midnight 12:30 1:00 1:30 2:00 3:00
Nkt | I I | I I J
g L I 1l I L1 I Ll 11 , 1L I Ll | Ll 11 I 1L | Ll | Ll 11 I Ll | 1 l Ll Ll l Ll I Ll | Ll Ll | L. | Ll I L
12:00 Midnight  12:30 1:00 1:30 2:00 3:00 4:00 5:00 6:00
Merning | I I I | I |
Ll [ 11 IJ 1 l 1L Ll I Ll I Ll I Ll Ll I L1 I Ll l Ll 1l l 11 I Ll ' Ll Ll I L I Ll | Ll Ll I Ll | 1L l Ll
6:00 7:00 8:00 9:00 10:00 11:00 12:00 Noon
Afternoon I I I I I I I
Ll | Ll I Ll | Ll Ll I 1l I L I I W I Ll I Ll | Ll 11 I 11 | Ll | | L1 | L I Ll | I’l Ll I Ll | Ll | Ll
12:00 Noon 1:00 2:00 3:00 4:00 5:00 6:00
i B TP TTN ATV FUTIOIR! AT AT A
Ll I 1 Ll I Ll Ll | Ll Ll | Ll Ll I i 1L I L) 1L | 1l Ll | 1L Ll I Ll Ll l Lol Ll I Ll Ll l Ll

6:00 7:00 8:00

O This was a typical day
O This was not a typical day, because

9:00 10:00

11:00 12:00 Midnight

Figl Example of diary; Four ‘time rulers’ each representing six hours are included on each page and vertical lines indicate

five minute intervals.

result of extensive pilot studies among mothers of
normal children. ‘Time rulers’ were filled in using
symbols representing six behaviour patterns—
sleeping, awake and content, fussing, crying, feed-
ing, and sucking. The smallest unit of time that
could be recorded was five minutes. To make them
easy to use the symbols were designed to have
definite start and end points and to need a minimum
of explanation of the behaviour pattern to which
they referred. To distinguish short, acute cries the
symbol “V=crying for less than one minute’ was
printed above the time rulers. Considerable incon-
sistency was noted in the use of this symbol,
however, as many parents disregarded it and so it
was subsequently ignored. In addition, parents were
asked to indicate the type of feeding (breast or
bottle), the time of recognition of a bowel move-
ment, periods not in contact with the infant, and any
unusual occurrences during the day.

Diaries were available in English and French and
to ensure that they meant the same in each language

they were translated from English to French and
then back from French to English, and then checked
for ambiguity.

Showing the mother how to use the diary seldom
took longer than five minutes. It was emphasised
that all behaviour was to be coded by one of the
available symbols. Mothers were questioned to be
sure that they understood the temporal subdivisions
of the time ruler. The only definition that was
provided was for the category of ‘fussing’. This had
been added at the request of parents who wanted a
symbol to cover behaviour that was ‘not quite crying
but not awake and content either’. All the other
categories of behaviour were assumed to be self
evident. Parents were told that diaries should be
filled in when convenient and that they were not to
disrupt their daily activities. They were not told how
often to record.

RECORDING OF VOCALISATIONS MADE BY INFANTS
Rebelsky and Black used a voice activator circuit
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when recording vocalisations made by infants from
fixed microphones attached to the cot® !” and other
workers used telemetric techniques in adults,'! 12
adolescents,'® and children.!'*!” In this study the
tape recordings were made using a voice activated
recording system that combined the advantages of
radiotelemetry (freedom of movement) and a voice
activator circuit. The system allowed continuous 24
hour recordings to be made with simultaneous
recording of a time code on a second channel. It
comprised a small microphone and radiotransmitter
(weighing 42 g) fitted into a light cotton shirt so that
the microphone could be placed about 7 cm from the
infant’s mouth. A thin wire aerial hung loosely at
the side with the distal end tucked under the nappy.
The transmitter was powered by two 1-5 volt
batteries and was switched on continuously through-
out a recording session. The vocalisations made by
the infant, and other sounds picked up by the mic-
rophone, were relayed to a frequency modulated
receiver, and then through a control panel to a
UHER 4400 JC tape recorder. The control panel
incorporated a voice activator circuit that automati-
cally turned on the tape recorder and then turned it
off after seven to 10 seconds of silence. On the
second channel pulses from a time generator were
registered at five second intervals whenever the
recorder was on. The receiver was adjusted so that
all vocalisations made by the infant were recorded,
as were all other sounds that exceeded that
threshold. The tape ran at a speed of 6 cm/second. A
24 hour continuous monitoring session usually
produced from one to three hours of recording.

RECORDING PROTOCOL

The parents were not responsible for the functioning
of the system, which was already connected and
housed in a wooden box 62x32x23 cm placed
centrally in a convenient location. The microphone
and transmitter were put into the shirt by the

research assistant. The parents were instructed to

put the shirt beside the infant while the nappy was
being changed. The sensitivity of the transmission
was determined in response to the vocalisations the
infant made, and its quality was checked from all
relevant rooms. Once the system was in use, the
diary was reviewed. The study was described as the
collection of information on the behaviour patterns
of normal infants. The parents were told that the
tape recorder was an easy way to record the sounds
made by the infant for 24 hours without disrupting
the family’s routine.

TRANSCRIPTION
Sounds on the tape were categorised as ‘negative
vocalisations’, ‘non-negative vocalisations’, parents’

vocalisations, and other sounds—for example,
sheets rustling and the noise of the vacuum cleaner.
A distinctive ‘zeep’ sound indicated that the tape
had been activated so that the beginning and end of
each recorded period could easily be distinguished.
The time signal was shown on a digital clock, and at
least one time marker was shown each time the tape
was activated. By listening to the playback the
presence, time, and duration of each sound could be
indicated sequentially on a transcription sheet. All
tapes were transcribed by a single observer, and
only the infant’s negative vocalisations were tran-
scribed. Four randomly selected tapes were retran-
scribed and intraobserver reliability was determined
separately for transcribing the frequency (events in
24 hours) and duration (seconds in 24 hours) of
negative vocalisations (r>+0-99 for both, Pearson’s
product moment coefficient). Events lasting less
than five seconds (usually one to two seconds)
accounted for 47% of the frequency but only 7% of
the total duration of negative vocalisations.

EDITING, REDUCTION, AND ANALYSIS OF DATA
It was apparent from studying the transcripts of the
tape recordings that negative vocalisations tended to
cluster together, being separated by long periods of
silence, as might be expected from direct observa-
tion of crying and fussing in the infants. It was
assumed that the crying or fussing symbols used in
the diary represented these clusters, referred to as
‘episodes.” Within these episodes, however, the
actual vocalisations are not continuous, but are
punctuated by inspirations and spontaneous pauses.
Because the omission of the “V’ symbol from the
diary and the absence of negative vocalisations of
less than five seconds duration from the tape
recording should not affect the reporting of the
prolonged clusters of crying that were of primary
interest, the diaries and tape recordings were first
edited to eliminate these. The edited versions are
the unreduced sets of data concerning the events
of crying and fussing recorded in the diaries and
negative vocalisations recorded on the tapes.
The data were then processed to obtain reduced
sets of data. The smallest unit of recording in the
diary is five minutes (the smallest subdivision on the
time ruler) (fig 1). To identify clusters that the
parents might have recorded as a crying episode,
while eliminating short, isolated vocalisations, the
following ‘grouping and elimination’ rules were
applied to the unreduced sets of data (fig 2): two or
more events separated from each other for five
minutes or less were counted as one episode; the
duration of crying for an episode was the arithmetic
sum of the recorded negative vocalisations within
the defined episode; after the application of the first
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Example: Time (minutes)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

I T T T T T T T T T | SR B T T 1
N_ N 1 D NN |
(Events) § N Ny % & N

L | —

R— Clusters of sounds of crying —
Reduced data  Frequency | One episode | One episode
(Episodes)
Duration 105 seconds 60 seconds

Fig2 Example of how frequency and duration of episodes of negative vocalisations were determined. Two or more events
which are separated from each other by five minutes or less are regarded as one episode.

two rules any episode lasting 30 seconds or less was
excluded; and episodes that occurred when the
parent was out of the house were excluded. Thus
with the first cluster of events shown in fig 2 the four
negative vocalisation events that were recorded
during the first five minutes and 20 seconds would
count as one episode lasting 105 seconds.

The only rule applied to the unreduced data
reported in the diaries was the first, concerning the
grouping of two events separated by five minutes or
less. Because there are two categories in the diaries
(cry and fuss) which could be used to represent
negative vocalisations, it was interesting to know
whether the overall duration of negative vocalisa-
tion was more strongly correlated with crying,
fussing, or crying and fussing combined. Con-
sequently the category ‘cry and fuss’ was de-
fined as a composite of all crying and fussing
episodes. Its duration was the arithmetic sum of the
duration of all episodes of both crying and fussing
on the diary. The frequency of episodes was
calculated from the arithmetic sum of all the episodes
of crying and fussing on the diary, but adjacent
episodes were classed as one.

The resulting transcripts and diaries constituted
the reduced sets of data giving the duration (minutes
in 24 hours) and frequency (episodes in 24 hours) of
negative vocalisations from the tape recordings and
crying, fussing, or both, from the diaries. From the
second rule (that defined duration on tape record-
ings) it was apparent that the durations of the
episodes of negative vocalisations that were re-
corded were much less than those recorded in the
diaries. If parents associated negative vocalisations
equally with crying and fussing symbols, the correla-
tions of duration of episodes recorded on the tape
with crying and fussing recorded in the diary should
have been similar. On the other hand, if parents
associated negative vocalisations more with crying
than with fussing symbols in the diary, the correla-

tion should have been stronger with cry than with
fuss, or with the combination. The frequency only
refers to clusters of negative vocalisations regardless
of the duration of particular negative vocalisations
within the cluster. Consequently, the only useful
comparison for frequency is between the number of
combined crying and fussing episodes recorded in
the diary and the number of negative vocalisation
episodes on the tape recording.

As indices of how diary recordings represent
episodes of negative vocalisations, three compari-
sons were made. Firstly, Pearson product moment
correlations between frequency and duration
measures from diary and tape recording methods
were calculated for the reduced sets of data.
Secondly, as an index of the completeness of the
parents’ recording the reduced sets of data were
compared to determine the total duration and
frequency of episodes missed by the diary records.

To work out differences in individual interpreta-
tions of the symbols for ‘cry’ and ‘fuss’ the diary
records of episodes of crying and fussing that
corresponded in time with tape recorded episodes
of negative vocalisations were used to derive
measures separately for cry and fuss symbols of the
average duration of negative vocalisation events, the
number of negative vocalisation events each minute,
the total duration of negative vocalisations each
minute, and the cry:fuss ratio of the total duration of
negative vocalisations each minute.

USE OF THE DIARY IN A SAMPLE OF THE GENERAL
POPULATION

A slightly modified version of the diary was used in a
large prospective study to determine the causes of
overweight in infants.® '® Normal subjects were
recruited from the neonatal nursery of a large
general hospital associated with the university.’
Diaries and instructions for their use were given to
the parents at home when the baby was 6 weeks old.
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The diaries were kept for seven days and then
returned in a stamped, addressed envelope. If they
were not received within two weeks the parents
were telephoned to remind them.

Results

COMPARISON OF TAPE RECORDINGS AND DIARIES
Satisfactory legible reports were obtained from all
the parents. Most said that they had filled in the
diary every two to four hours, usually during a
routine activity such as feeding or nappy changing.
Technically adequate tape recordings were obtained
from all subjects.

Table 1 shows the duration and frequency of
episodes of crying, fussing, or crying and fussing
combined, from the diaries and negative vocalisa-
tions from the tape recordings. The combination of
clusters of negative vocalisations into episodes on
the tape recording with a mean frequency of 10-5
episodes in 24 hours was comparable with the
number of combined crying and fussing episodes
recorded in the diaries (mean 9-5 episodes in 24
hours). As expected the mean total duration of
combined crying and fussing recorded in the diary
(125 minutes in 24 hours) was much greater than the
total duration of recorded negative vocalisation
episodes on the tape (29 minutes in 24 hours). This
was partly due to the more detailed recording of the
intermittent sounds and pauses on the tape re-
cording. In the diaries crying accounted for 53% of
the frequency but only 43% of the duration of the
total amount of crying and fussing.

Table 2 shows the correlations of the frequency
and duration of crying and fussing episodes recorded
in the diaries with the negative vocalisation episodes
recorded on the tapes. The correlation between
frequency of combined crying and fussing episodes
and negative vocalisation episodes was moderately
strong (r=+0-64, p=0-03). One diary was much less
accurate than the other nine because three negative

Table2 Correlation of frequency and duration of episodes
of crying and fussing reported in diaries with negative
vocalisations on tape recording in 10 infants

Episodes reported in Correlation with episodes of negative

diary vocalisations recorded on tape recorder
r value p value
Frequency:
Crying and fussing +0-64 (+0-85) 0-03 (0-002)
Duration:
Crying alone +0:67 (+0-90) 0-02 (0-001)
Fussing alone —0-01 (—0-26) 0-44 (0-26)
Crying and fussing +0-45 (+0-41) 0-09 (0-14)

Figures in parentheses are calculated from nine diaries after other
had been omitted.

vocalisation episodes that had been recorded on the
tape had been omitted from the diary, and three
other negative vocalisation episodes on the tape had
been amalgamated into one crying episode on the
diary. Both inaccuracies reduce considerably the
frequency count for this diary and significantly affect
the correlation for this small group. The strength of
the association for frequency between recording
methods for the other nine subjects is strong
(r=+0-85, p=0-002). The correlation between
diaries and tape recordings for duration measures
was best for crying alone and negative vocalisations
(r=+0-67, p=0-02); this comparison provided a
strong correlation when the same nine diaries only
were considered (r=+0-90, p=0-001). There was no
correlation of fussing alone with negative vocalisa-
tions, and this diminished the correlation for com-
bined crying and fussing with negative vocalisations.

TAPE RECORDED EPISODES NOT RECORDED IN THE
DIARIES

The 10 diaries were compared individually with their
corresponding tape recorded episodes that had not
been noted as either ‘crying’ or ‘fussing’ in the

Table 1 Comparison between diary recording and tape recording of frequency and duration of episodes of crying and

fussing in 10 infants
Episodes reported in diary Episodes recorded
on tape recorder:
Crying Fussing Crying and fussing negative
vocalisations
Frequency:
Mean (SD) No of episodes
in 24 hours 57 (3-3) 51 (2:3) 9-5 (3-0) 10-5 (2-3)
Range 1-10 1-10 4-14 7-14
Duration:
Mean (SD) No of minutes
in 24 hours 53-3 (33.9) 71-8 (44-9) 125-0 (48-1) 28-9 (14-6)
Range 10-103 10-170 40-200 11-9-57-9




diaries tabulated. Parents missed an average of 20%
of the total duration of negative vocalisation
episodes and 14% of the total number of episodes.
Missed episodes were not more common during the
night.

DIFFERENCES IN THE USE OF SYMBOLS FOR CRYING AND
FUSSING

To characterise the use of the symbols we only
compared those episodes that were recorded both in
the diary and on the tape. From the definition of
fussing that had been given to the parents we
expected that the parents would be more likely to
use a cry symbol to describe clusters in which the
average duration of the negative vocalisation events
was longer and the number of negative vocalisations
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more frequent, while the fuss symbol would be used
for clusters with shorter and less frequent vocalisa-
tions.

There were large differences among parents when
using these symbols, and one parent did not use the
fuss symbol at all. Table 3 shows that the number of
negative vocalisation events in clusters designated
‘cry’ were more frequent (0:67 and 0-25 events a
minute, respectively) but not longer (each event
lasting 29 and 28 seconds, respectively) than-those
designated ‘fuss’. Consequently each minute of
‘crying’ represented more total seconds of negative
vocalising than ‘fussing’ (17-3 and 8:7 seconds for
each minute, respectively). Individual subjects’
cry:fuss ratios indicated that seven of the nine
parents used ‘cry’ to designate more negative

Table 3 Characteristics of negative vocalisations on tape recording referred to in diaries as ‘cry’ and ‘fuss’ in nine infants*:

values are expressed as median (range)

Cry Fuss

Duration of negative vocalisation event (seconds)

Frequency of negative vocalisation events/minute of diary recording
Duration of negative vocalisation/minute of diary recording (seconds)

29 (13-47)
0-67 (0-32-2-8)
17-33 (4-2-60-0)

28 (13-84)
0-25 (0-09-1-20)
8-67 (2-43-48-25)

Cry:fuss ratio of total duration of negative vocalisation/minute of diary recording 2:5 (0-1-25-4)
*One parent did not use the ‘fuss’ symbol and has been omitted.
Table 4 Characteristics of the mothers to whom diaries were sent, and their infants
Diary not Diary Diary
returned incomplete completed value*
(n=35) or illegible (n=374)
(n=10)
Maternal characteristics:
Mean age (years) 28 31 28 NS
Marital state (% single) 6 0 3 NS
Socioeconomic group® 61-6 58-8 64-4 0-04
Nationality (%): 0-04
Anglo-Canadian, United States,
United Kingdom 26 20 48
French Canadian, France 26 0 14
Other European 8 10 9
Mediterranean 14 30 11
Other 26 40 18
Type of feeding at birth (%): 0-02
Breast 46 40 62
Formula 40 40 16
Mixed 14 20 16
Type of feeding at 6 weeks (%): NS
Breast 25 20 36
Formula 53 50 36
Breast plus =one bottle 10 30 17
Whole cows’ milk 3 0 2
Mixed 9 0 9
Characteristics of infants:
Sex (% male) 54 50 . 55 NS
Mean birth order 1-8 24 1-6 0-01
Mean infant temperament questionnaire
score® '8 16:0 14-3 16-7 NS

*Difference between complete diaries and those not completed or not returned (x* or Student’s unpaired ¢ test).
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vocalisation a minute than ‘fuss’ (1-6 to 25-4 times
more) but the other two did not. Therefore,
though there was a tendency for clusters of crying to
represent a larger quantity of recorded negative
vocalisation, the considerable variation between
subjects suggested a wide range of individual
recording styles.

USE OF THE DIARY IN A SAMPLE OF THE GENERAL
POPULATION
Of the 409 eligible parents, diaries were not received
from 35 either because they did not complete them
(n=10), or because they said they did but failed to
return them (n=25), equalling a response rate of
92%. Of the 384 diaries recovered, 10 were in-
complete or illegible, leaving 91% for analysis.
Table 4 shows the characteristics of the families in
each group. Those who did not return them or who
did not complete them correctly were similar. The
mothers tended to be in a lower socioeconomic
group and of Mediterranean or non-European
origin, and they were more likely to choose formula
feeding at birth. The infants tended not to be the
first born. The only additional difference when
comparing mothers whose diaries were returned but
incomplete with those returned and complete was
that they were older (31 and 28 years, respectively).

Discussion

Parents’ records of infant behaviour patterns are
useful in that they are inexpensive and large
numbers of infants can be observed over long
periods of time. For clinical and epidemiologi-
cal purposes they are probably the only reasonable
way of studying crying patterns, as these patterns
vary from day to day and change significantly during
the first three months of life,!> and multiple
recordings of many infants are needed to reduce the
variability due to sampling error inherent in small
numbers of observations. With a less variable
measure of crying, clinicians may be able to deter-
mine what factors if any predispose to crying'® and
how specific interventions may affect them.'
We typically record only duration and frequency of
episodes but it is these that are of interest to
clinicians, and diaries will only help if they can be
shown to be a reasonably accurate measure of these.

Our results suggest that diaries provide useful
short term recordings of the vocal component of
crying. The duration of two and one-quarter hours
of combined crying and fussing behaviour recorded
by diary is similar to previous reports for infants of
this age.!> This represented only 30 minutes of
negative vocalisations, but this is probably because
parents also perceive infants as being distressed on

the basis of motor behaviours when they are not
crying and the tape recorded only the vocalisations.
The moderate correlations with negative vocalisa-
tions for frequency of combined crying and fussing
episodes and for duration of crying were satisfactory
for the whole group. If the single poor diary is
indeed atypical then the correlations between these
measures may be stronger. These correlations were
expected to be conservative estimates because of the
isolation by audiotape of vocal aspects of crying, the
differences in degree of detail between recording
methods, dependence on recall, and the emphasis
on simplicity and ease of use of the diaries. In
studies limited to well motivated parents who would
be required to make more frequent recordings in the
diaries, better correlations might be obtained.

The strength of the associations was also affected
by the reporting styles of individual parents. Our
methods for grouping the data obtained from the
tape recordings imposed a degree of consistency on
the recordings, but were perhaps not sensitive
enough to account for the widely varying styles. For
example a ‘ten minute rule’ would have improved
the frequency correlations but reduced the sensi-
tivity of the measures to reflect differences between
individuals. In this sense the use of the ‘five minute
rule’ provides a more conservative estimate of the
accuracy of the diaries.

There have been many reports of crying patterns”
but fussing has received less attention.?! 2 We
included it in this study af the request of parents who
wanted a category between ‘crying’ and ‘awake and
content’. As it is less intense than crying it might
have been expected to be associated with shorter
and less frequent negative vocalisation events.
While the total duration of negative vocalisation
was less, this was because of a decreased number of
(rather than shorter) vocal events. There was,
however, a great deal of variability among subjects
concerning both the frequency and duration of
events included in a crying or fussing episode. The
fuss symbol was probably used by some parents to
indicate agitated motor behaviour not accompanied
by much sound. Differences in recording styles, the
shorter duration of vocalisation associated with
‘fussing’ and the use of the fuss symbol to refer to
primarily motor behaviour may explain the absence
of a correlation between diary recording of ‘fussing’
and tape recording of negative vocalisations. This
does not imply that the ‘fuss’ symbol was used less
accurately but that the behaviour was different. On
the contrary, diaries may well be more accurate than
tape recordings for studying patterns of distress,
since tape recordings capture only the vocal com-
ponents of distress behaviour.

The usefulness of the diaries depends not only on



what and how accurately they record, but on how
acceptable they are to parents. Our results suggest
that though we obtained appropriate data which we
could interpret from 90% of the subjects this may
have represented a biased sample in that families of
lower socioeconomic groups, ethnic minorities,
large families, older mothers, and children who
were formula fed from birth may be under
represented.

Our findings have several implications. First, the
extent of agreement between diary recording and
tape recording may have been favourably biased by
the presence of the recorder, the novelty of the pro-
cedure, and the short duration of the recording
period. On the other hand, the lack of interference
(filling in the diary when convenient), the simplicity
of instructions, and the lack of a formal practice
session may have resulted in less than optimal
recordings. In particular applications more accurate
recordings could probably be achieved—for
example, in small studies with well motivated
parents.

Secondly, the differences in the use of the ‘cry’
and ‘fuss’ symbols indicate that (contrary to
common practice) the two concepts should not be
considered synonymous. Some papers about crying
and colic use the terms interchangeably.! 2 They are
often used to indicate degrees of severity of
distress,?! 22 but some use fussing to indicate
‘unexplained’ crying.® Our results show that the
symbols were not used interchangeably by parents
and that other behavioural features may have played
a part in the designation of fuss. As a result diaries
with a symbol for cry only may not be recording an
important sign of infant distress, whereas diaries
that refer to fussing only may not capture a marker
of severity of distress distinguishable by the
parents.?!
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