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Abstract Pictures are often used in studies on memory, per-
ception, and language; normative data are thus needed for
such visual stimuli. In the present study, we aimed to obtain
normative data for a set of 272 black-and-white pictures from
middle-aged and elderly Persian speakers. A total of 206
volunteers were divided into two groups: a middle-aged
(40–59 years old) group and an elderly (60 years old and
over) group. The groups had similar characteristics in terms
of education. Norms for every picture were developed to
provide measures of name agreement, image agreement, con-
ceptual familiarity, age of acquisition, and visual complexity.
The results revealed that all of these measures vary with age,
except for conceptual familiarity.

Keywords Persian language . Picture norms . Visual
complexity . Age of acquisition . Familiarity . Image
agreement . Name agreement

Naming is a key skill in interpersonal communication through
language, which includes various cognitive processes, such as
converting the visual stimuli into a conceptual representation,
name retrieval, picture retrieval, and lexical production (Dell,
Schwartz, Martin, Saffran, & Gagnon, 1997). Anomia, which
implies a naming impairment, is one of the most common
deficits observed in different types of aphasia and other
neurocognitive impairments. Picture-naming tests are fre-
quently used in aphasiology studies and cognitive science
research to examine naming ability (Tallberg, 2005), including
event-related potential and functional magnetic resonance
imaging studies (Severens, Van Lommel, Ratinckx, &
Hartsuiker, 2005). This task taps all of the stages of lexical
production, including lexical access, phonological coding,
and lexical information stored in the individual’s memory in
terms of both qualitative and quantitative aspects (Friedmann,
Biran, & Dotan, 2013).

A picture-naming test requires subjects to name the picture
laid before them. Since pictures are different in terms of many
details such as visual complexity and conceptual familiarity,
normative data should be available for pictures to ensure
accuracy of the test findings. In addition, it is highly
important to control for the variables affecting naming. The
relationship between a picture and its concept is not
necessarily clear. A concept may be associated with several
pictures. On the other hand, a picture may provoke several
names. Until the end of the 1970s, no normative data were
available on this issue, but then Snodgrass and Vanderwart
(1980) presented a set of 260 standardized black-and-white
pictures in English. These stimuli were selected on the basis of
a number of variables that affect the memory process
(Pompeia, Miranda, & Bueno, 2001). Snodgrass and
Vanderwart’s method was enthusiastically welcomed not only
in English, but also in other languages such as Greek
(Dimitropoulou, Dunabeitia, Blitsas, & Carreiras, 2009),
Russian (Tsaparina, Bonin, & Méot, 2011), Portuguese
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(Pompeia et al., 2001), Japanese (Nishimoto, Miyawaki,
Ueda, Une, & Takahashi, 2005), and Chinese (Weekes, Shu,
Hao, Liu, & Tan, 2007). Similar studies have also been
conducted in Persian (Bakhtiar, Nilipour, & Weekes, 2013)
and Turkish (Raman, Raman, & Mertan, 2014)

Normative data from picture-naming tasks usually apper-
tain to name agreement, image agreement, conceptual famil-
iarity, visual complexity, and age of acquisition. With the
advent of speech production models, the impact of such
factors on the speed and accuracy of naming can be justified
(Levelt, Roelofs, & Meyer, 1999). Word production in re-
sponse to a visual stimulus up to the beginning of articulation
includes at least the following processing stages: activation of
structural knowledge stored in the subject regarding the object
appearance, activation of semantic information, lexical re-
trieval, and phonological encoding. The above-mentioned
measurements are capable of influencing these stages. Visual
complexity and image agreement are interwoven with appear-
ance features of the image, which is effective in recognition
processes. Conceptual familiarity is effective in activating the
concept and semantic representations. With respect to name
agreement, frequency, and acquisition age, it can be argued
that these measurements are effective at all lexical access
stages (Laganaro, Di Pietro, & Schnider, 2006).

Name agreement indicates the extent to which the subjects
use the same word for a given picture (Dimitropoulou et al.,
2009). This measurement is a strong predictor of naming
difficulty and an important factor for studies on naming laten-
cy, name–picture matching, recalling, recognition, and pho-
nological coding (Pompeia et al., 2001). Yet, image agreement
clearly suggests the degree to which a given picture corre-
sponds to the individual’s mental representation. Studies have
shown that pictures with high image agreement are named
faster than those with low image agreement. According to
Barry, Morrison, and Ellis (1997), the degree of image agree-
ment could affect the identification of objects; thus, images
that are closer to the mental picture are named faster. Still, it
appears that image agreement exerts a more marked effect on
naming black-and-white than on naming color pictures
(Weekes et al., 2007).

Another important variable in the picture normalizing pro-
cedure is conceptual familiarity, which is referred to as the
degree to which people are engaged in or think of a particular
concept in their daily life (Tsaparina et al., 2011). Conceptual
familiarity is an important predictor of naming reaction times,
and it has been established that more familiar concepts are
named faster (Hirsh & Funnell, 1995). Pompeia et al. (2001)
reported that the degree of familiarity exerts a direct effect on
the activation of conceptual representations.

The effect of conceptual familiarity might be owing to the
frequent contact with the object. The subject sees the object
more frequently; hence, visual processes and access to seman-
tic representation occur more quickly and easily. In other

words, familiar objects are semantically richer than less famil-
iar objects. This causes these objects to be more quickly and
accurately recognized and more resistant to brain injuries
(Cuetos, Aguado, Izura, & Ellis, 2002).

Visual complexity can be defined as people’s judgment of
pictorial details. Some studies have shown that the more
visually complex a picture is, the longer it will take to name
it (Dimitropoulou et al., 2009). Visual complexity affects
variables such as naming latency, tachistoscopic recognition
threshold, and memorability (Pompeia et al., 2001). However,
it seems that visual complexity is important in recognizing and
naming colored pictures (Raman et al., 2014).

Age of acquisition is one of the factors that affect the
speed of lexical retrieval and naming, and words learned
at younger ages will be retrieved faster. Thus, there is a
positive correlation between the age of acquisition and
naming reaction times. Cortese and Khanna (2007)
found that age of acquisition is the key factor in lexical
naming and lexical decision performance. Moreover, age
of acquisition is an important factor to predict the words
that are retained and those that are lost in aphasic and
semantic dementia patients. In such patients, it is likely
that words learned first will be retained better (Cuetos,
Samartino, & Ellis, 2012). Morrison, Ellis, and Quinlan
(1992) maintained that the age of acquisition affects the
retrieval of the phonological word forms, for which they
proposed two explanations. First, the age of acquisition
affects the strength of relation between semantic and
phonological representations. Second, the age of acqui-
sition affects the intrinsic properties of phonological
representations.

However, it seems that the age of an individual may
affect the perception, judgment, and naming of images.
Aging may cause changes in cognitive performance,
including visuospatial and verbal working memory,
long-term memory, and vocabulary (Park & Gutchess,
2002). For example, Hodgson and Ellis (1998) indicated
that elderly subjects committed more errors in naming
and exhibited more semantic and visual errors than did
young subjects. Furthermore, Sirois, Kremin, and Cohen
(2006) contended that normative data should be provid-
ed for all age groups. However, the application of
measurements whose normative data are essentially de-
rived from young adults to those from different age
groups may pose problems, especially when the subjects
are old and suffer from cerebral lesion and neurodegen-
erative diseases such as Alzheimer’s. Yoon et al. (2004)
found a considerable difference in name agreement pro-
portions between younger and older adults. Overall,
although no norms are available with respect to
middle-aged and elderly populations, such information
is highly important because these people are more vul-
nerable to cognitive disorders and cerebral lesions.
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The present normative study

In the present study, we aimed to gather normative data
pertaining to the ability of picture naming among middle-
aged and elderly Persian-speaking people. Bakhtiar et al.
(2013) had already conducted a similar study on 18- to 29-
year-old people in Persian. Since middle-aged and elderly
Persian-speaking people have not been studied in this regard,
with the present study we aimed to provide an age-related
normative data on the Persian picture-naming task.

Persian is the official language of Iran and is also spoken in
other countries such as Afghanistan and Tajikistan. Currently,
there are about 110 million Persian speakers in the world.
Phonologically, Persian is made up of 29 segmental pho-
nemes, including four pairs of stops, four pairs of fricatives,
two nasals, one liquid, one trill, three glides, and six vowels. In
Persian, a syllable does not begin with a vowel, and the
syllable structure includes CV, CVC, and CVCC patterns.
Persian also does not have initial clusters. In terms of mor-
phology, Persian is an agglutinative language having many
suffixes and few prefixes. Verbs reflect tenses and conditions
and agree for person and number. Persian has no grammatical
gender and no pronouns representing gender. The syntax of
Persian is such that normal declarative sentences have the
structure subject + object + verb. Thus, sentences can be a
synthesis of optional subjects (pro-drop), appositives, and
objects. Persian has the capability to create or make many
words as derivatives (Windfuhr, 2009).

The present study was aimed at developing Persian norms
for name agreement, image agreement, conceptual familiarity,
visual complexity, and age of acquisition for middle-aged and
elderly groups using a set of 272 black-and-white pictures.

Method

Subjects

A total of 206 volunteers were selected as subjects. The
middle-aged subjects (including 51 women and 52 men) were
40–59 years old (N = 103, mean = 47.96, SD = 5.554), and the
elderly group (including 51 women and 52 men) were over 60
years old (N = 103, mean = 67.66, SD = 6.014). According to
the Iranian system of education, the subjects were classified as

illiterate, primarily literate, having diploma, or highly educat-
ed. All of the subjects were native Persian speakers and had a
healthy cognitive status. Subjects with any medical, cognitive,
or visual disorders were excluded from the study. Table 1
illustrates the socio-demographic characteristics of the sub-
jects. Owing to the effect of education on the estimation of all
measurements (Sirois et al., 2006), the two groups were com-
pared in this regard, and no significant difference was ob-
served [χ2(1, N = 206) = 6.14, p = .02].

Materials

A set of 272 picturable concepts was selected on the basis of
two criteria: lack of ambiguity and availability of their fre-
quency information. Accordingly, concepts with frequencies
available in a 1-million-word corpus (Hassani, 2005) were
selected. Subsequently, pictures were provided for the selected
concepts. A total of 79 pictures were selected from the
Philadelphia naming tests, and 57 pictures were selected from
the study by Cycowicz et al. (1997). The pictures were
downloaded from the following websites: www.nyspi.cpmc.
columbia.edu/nyspi/respaprs/picnorm.htm, and http://mrri.
org/philadelphia-naming-test.

However, the remaining 136 pictures did not exist in
the above-mentioned sources. The procedure for
selecting the pictures was as follows: Three pictures
were designed for each word by a graphic designer.
Thus, each set of three pictures was specific to a single
concept. The set of pictures was shown to ten normal
subjects older than 40 years with sufficient levels of
education and appropriate cognitive condition. The sub-
jects were selected from the neighborhood and among
relatives. To select the best picture, the criteria of
Snodgrass and Vanderwart (1980)—that is, the degree
to which the pictures were realistic, unambiguous, and
sufficiently detailed as they would be in real world—
were employed for the subjects to judge. The subjects
were asked to select the best picture in each set on the
basis of the described criteria. The chosen picture was
then given a score of 1, and the unselected pictures
received a score of 0. Finally, the score of each picture
was calculated and the pictures with the highest scores
were selected.

Table 1 Socio-demographic
characteristics of the subjects Groups Gender Education

Female Male Illiterate Primarily
Literate

Diploma Highly
Educated

Middle-aged 51 (49.5%) 52 (50.5%) 5 (4.9%) 8 (7.8%) 53 (51.4%) 37 (35.9%)

Elderly 51 (49.5%) 52 (50.5%) 8 (7.8%) 12 (11.7%) 61 (59.1%) 22 (21.4%)
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The pictures were black and white with a size of 300
× 400 pixels. A computer program was developed using
the C++ language to present the pictures to the subjects.
The software could record the subjects’ voices and store
the data on every individual subject in a separate file.
The software was developed with the aim of resuming
the test from the point of stop if a subject’s perfor-
mance was interrupted. Every picture was displayed on
the monitor for 30 s as the maximum time (Dell et al.,
1997), and whenever the subject provided the answer,
the picture was changed. The participation of elderly
and illiterate people was the main reason for the 30-s
picture appearance, because our aim was not to study
reaction time, naming latency, or speed of naming, but
just to find out whether a picture was or was not named
correctly. So we did not put the elderly people under
time pressure, and got them enough time to retrieve a
name. The pictures were organized in such a manner
that similar phonological and semantic categories did
not occur together.

Procedure

All subjects completed the entire task. Since the whole exper-
iment lasted for 5 h on average for each subject, the rating of
each variable was conducted in a separate session. Thus, each
subject completed five sessions of the experiment. In each
testing session, the pictures were randomly presented to the
subjects to be orally named. Each subject was tested individ-
ually. The subjects were instructed on how to respond to the
stimuli. Since both illiterate and primarily literate individuals
participated in the study, the responses were elicited orally. In
all of the test stages, the examiner was present and the sub-
jects’ responses were written simultaneously with the voice
recording. The examiner provided no feedback on the sub-
jects’ responses. The oral instructions were presented in ac-
cordance with the procedures established in a previous study
(Bonin, Peereman, Malardier, Méot, & Chalard, 2003).

The whole task involved four subtasks: name agreement,
image agreement, conceptual familiarity, and age of acquisi-
tion. In the name agreement task, the subjects were instructed
to utter the first name conjured up in their mind. The alterna-
tive names spoken by the subjects were recorded to be used in
computing name agreement. If the subjects did not know the
name of the picture, they responded with “I don’t know.” If
they knew the picture’s name but did not remember it (tip of
the tongue), they responded with “I can’t remember.”

In the image agreement task, the subjects were asked to
determine how similar their mental image was to the presented
picture. In this regard, the examiner named the picture aloud
for 5 s before it was visually presented to the subject. Within
this 5-s interval, the subjects kept their eyes closed and tried to
imagine the object. Then, they opened their eyes, looked at the

presented picture on the screen, and decided the degree of
agreement between these two pictures on a 5-point scale,
ranging from 1 (least agreement) to 5 (strongest agreement).

In the conceptual familiarity task, the subjects were asked
to determine the extent to which they were familiar or unfa-
miliar with the concept represented by the picture, in terms of
a 5-point scale, with 1 denoting low familiarity and 5 indicat-
ing high familiarity. In the visual complexity task, the subjects
evaluated the visual complexity of the pictures using a 5-point
scale ranging from 1 (very simple) to 5 (very complex). The
subjects were instructed to judge the visual complexity of the
presented picture and not of the object in real life.

In the age-of-acquisition task, the subjects were asked to
estimate the age at which they had learned the name of the
picture. This estimation was based on a 5-point scale, as
follows: 1 = 0–3 years old, 2 = 4–6 years old, 3 = 7–9 years
old, 4 = 10–12 years old, and 5 = over 12 years old. All the
subjects completed the tasks in a friendly and comfortable
environment. If the subjects decided to stop the task perfor-
mance, the test was stopped until they consented to resume the
tasks.

The following measurements were performed for each
picture:

1. The modal name was determined—that is, the name that
most of the subjects used to represent a given concept.

2. Name agreement was calculated—that is, the degree to
which the subjects agreed on the name of a given picture.
Two measurements were used for this purpose: namely,
the proportion of people who used the same name, and H,
an index that indicated the alternative names that the
subjects used for a concept. Snodgrass and Vanderwart
(1980) contended that the H index (equation presented
earlier) is a better measure to denote the diversity of the
names used for a given concept, when compared with the
name agreement proportion (Bonin et al., 2003). H was
computed as follows:

H ¼
X

i¼1

k

ptlog2
1

pi

� �

where k refers to the different names that the subjects
used for the same concept and p is the ratio of the subjects
who used the same name (Snodgrass & Vanderwart,
1980). Naming failures were not considered in estimating
the H index.

3. Image agreement, conceptual familiarity, visual complex-
ity, and age of acquisition were measured on a 5-point
scale.

4. Naming failures were categorized into two groups: “don’t
know object” (DKO), where the subject failed to
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recognize the picture, and “don’t know name” (DKN),
where the subject recognized the picture but did not
remember its name.

Data analysis

The pictures were considered as the units of measurement.
The normality and equality of variances were examined for all
of the measurements in the two age groups. The results of
Kolmogorov–Smirnov and Levene’s tests revealed that not all
of the measurements had normal distributions in the groups.
Thus, nonparametric tests were used to analyze the data. In
this regard, the Mann–Whitney U test was employed to ex-
amine the scales in the two groups. A comparison of the data
from young subjects in the study by Bakhtiar et al. (2013) with
those of the middle-aged and elderly of the present study,
performed on 134 pictures that the studies had in common,
was performed by Kruskal–Wallis test. Parametric statistics
were used to recheck the results of the nonparametric analy-
ses. Owing to the large number of comparisons, the level of
significance was set at .01. Spearman’s correlation test was
employed to examine the relationships among the
measurements.

Results and discussion

Description of normal data

First, the Schock, Cortese, Khanna, and Toppi (2012) method
was used to determine the outliers. The mean score of each
item—that is, the score given to each concept by the sub-
jects—was calculated. Then the correlation between each
subject’s ratings and the overall mean was calculated. After
that, the mean and standard deviation of the above-mentioned
correlations were obtained. Finally, subjects whose correla-
tions were two or more standard deviations below the overall
mean of the correlation were eliminated. This procedure was
done for all of the measures and for each age group separately.
Accordingly, two subjects were dropped from each age group.
To determine the reliability of the ratings regarding name
agreement, Kuder–Richardson’s Formula 20 was used, and
for other items, Cronbach’s alpha was employed. The obtain-
ed values were higher than .85 in all the cases (see Table 2).

The obtained data are included in a supplemental online
Appendix file, in which the proportion of name agreement and
H index are illustrated, along with the mean scores of image
agreement, conceptual familiarity, age of acquisition, and
visual complexity, as well as DKN and DKO values for every
concept in each age group. The online Appendix also includes
the frequencies of the words. The items have been organized
alphabetically. It should be noted that some Persian words
have no equivalent words in English, and also an English
word could sometimes refer to a few words in Persian.
Table 3 illustrates a summary of the statistical data obtained
for name agreement (H index and the proportion of subjects
that produced each modal name), image agreement, concep-
tual familiarity, visual complexity, age of acquisition, DKO,
and DKN.

The modal names were not determined for the words
“blouse” and “goose” in the middle-aged group, and for the
words “blouse,” “goose,” “hive,” and “meat” in the elderly

Table 2 Reliability coefficients for all measurements in middle-aged and
elderly subjects

Reliability Coefficient

Middle-Aged Elderly

Name agreement .94 .89

Image agreement .92 .94

Familiarity .88 .85

Age of acquisition .91 .87

Visual complexity .90 .91

Table 3 Summary statistics for all middle-aged and elderly subjects for the 272-picture set

Name Agreement
(proportion)

Name
Agreement
(H)

Image Agreement Familiarity Age of Acquisition Visual Complexity

Middle-
Aged

Elderly Middle-
Aged

Elderly Middle-
Aged

Elderly Middle-
Aged

Elderly Middle-Aged Elderly Middle-Aged Elderly

Mean .90 .80 0.61 0.80 4.4 4.5 3.31 3.24 1.6 2.11 1.99 2.22

Median .95 .85 0.50 0.81 4.53 4.64 3.23 3.23 1.34 1.98 1.98 2.07

Std. D .14 .18 0.56 0.65 0.46 0.46 1.07 1.15 0.65 1.01 0.78 0.80

Skewness −1.42 −1.03 0.85 0.44 −1.78 −1.68 −0.026 −0.15 1.31 1.11 0.65 0.52

Percentiles %25 .80 .68 0.09 0.19 4.22 4.34 2.34 2.14 1.00 1.23 1.34 1.56

%75 1 .97 0.95 1.29 4.69 4.82 4.14 4.13 1.98 2.56 2.45 2.98
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group. In either group, two alternative words were used for
“blouse” and “goose” that were visually similar to the target
words. In the elderly group, a synonym was used for “hive,”
whereas a visually similar word was used for the word “meat.”

As is shown in Table 3, two measures were computed for
name agreement: theH index and the proportion of individuals
who produced modal names. When all of the subjects pro-
duced a modal name, the H index was equal to 0. However, an
increased H index denotes a decreased proportion of modal
name production. In both the groups, the modal name frequen-
cy had a high mean score and negative skewness, whereas the
H index distribution was low and positively skewed. These
findings suggest that the concepts had high name agreement
and that many individuals correctly responded to the pictures.
The H index was higher for the elderly group, which indicated
that their name agreement differed from that of the middle-
aged subjects, who used more diverse names for the pictures.
Forty pictures in the middle-aged group and 42 pictures in the
elderly group had an H index of 0. The alternative names used
instead of the target words were synonym (e.g., “blade” instead
of “knife”), superordinates (e.g., “insect” instead of “ant”), or
subordinates (e.g., “villa house” instead of “house”). Some
alternative names were only clipped forms of the target words,
such as “pin” instead of “safety pin.”

Comparison of normative data between the two groups

The obtained normative data were compared between the two
age groups (Tables 4 and 5).

On the basis of Mann–Whitney U tests and t tests, the
differences between the two groups in the proportions of mean
name agreement [NA (%)], H index, image agreement, age of
acquisition, visual complexity, and DKNwere significant, and
the differences in conceptual familiarity and DKO were
nonsignificant.

Name agreement We found a significant difference between
the two groups in terms of NA (%) and H index. The mean
NA (%) was higher and the mean H index was lower for the
middle-aged group, when compared with those values for the
elderly subjects, which indicated that the middle-aged subjects
had higher agreement in naming concepts and used less
diverse names for a given concept. Schock et al. (2012)
reported similar findings on Canadian francophones.

The difficulty in finding the right word at the right time has
been repeatedly reported to exist in the elderly. Recent

findings have also revealed that as one grows older, the
possibility of an increase in word retrieval problems rises.
This might be owing to neural atrophy, which reduces cogni-
tive activities (Shafto, Stamatakis, Tam, & Tyler, 2010).
Hodgson and Ellis (1998) assumed that naming problems in
the elderly are related to overall decreased activity among
pictorial, semantic, and phonological representations.
Besides, in the elderly people, it is likely that the concepts
eliciting various names cause the activation reaching the lex-
ical level from the semantic level to be split among these
names.

Image agreement A significant difference was also apparent
in the mean scores of image agreement between the two
groups: The mean score of image agreement was higher for
the elderly group. The middle-aged subjects provided more
comments on the pictures and noticed minute differences.
Investigations showed that the evaluation procedure played a
role in this difference. In the image agreement evaluation, the
name of the image was revealed to the subjects, which might
have caused the elderly to rate the images higher.

Conceptual familiarity No significant difference emerged in
the mean scores of conceptual familiarity between the two
groups. This result is inconsistent with the findings of Sirois
et al. (2006), who reported that conceptual familiarity in the
elderly was different from that in young and middle-aged
subjects. Familiarity has a high correlation with other factors,
such as frequency, which might perhaps be the reason for the

Table 4 Comparison of measurement values in the two groups via Mann–Whitney U tests

H Index Name Agreement Image Agreement Familiarity Age of Acquisition Visual Complexity DKN DKO

Mann–Whitney U 3.098E4** 2.883E4** 2.996E4** 3.593E4** 2.509E4** 3.059E4** 3.119E4** 3.481E4†

** p ≤ .01, † p > .01

Table 5 Comparison of measurement values in the two groups via
independent t tests

Groups t df

Middle-Aged Elderly

H index 0.61 (0.56) 0.80 (0.65) −3.709** 542
Name agreement .90 (.14) .80 (.18) 5.076**

Image agreement 4.4 (0.46) 4.5 (0.46) −2.730**

Familiarity 3.31 (1.07) 3.24 (1.15) 0.655†

Age of acquisition 1.6 (0.65) 2.11 (1.01) −7.038**

Visual complexity 1.99 (0.78) 2.22 (0.52) −3.321**

DKN 0.81 (1.9) 1.58 (2.64) −3.924**

DKO 1.99 (3.45) 1.75 (3.36) 0.817†

** p ≤ .01, † p > .01. Standard deviations appear in parentheses
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lack of difference as well as for the similarity between the two
groups regarding experience with these concepts.

Age of acquisition We observed a significant difference in age
of acquisition between the two groups: The middle-aged
subjects conjectured that they had learned the concepts at
younger ages. In fact, concepts are learned over the course
of life, so people may arrive at concepts at different ages. This
finding is consistent with the results of Cuetos et al. (2012) on
Spanish-speaking adults and Sirois et al. (2006) on Canadian
francophones. The importance of age of acquisition can be
determined through various tasks such as picture naming,
lexical decision, and eyetracking methodology (Juhasz,
2005). Age of acquisition contributes to the prediction of
retention and loss of words in cerebral disorders, and is the
most reliable variable in language action (Laganaro
et al., 2006). The importance of this finding lies in
the fact that it demonstrates that with the passage of
time and cultural and environmental changes, the age of
word acquisition is changed. This difference must be

taken into consideration in studies on word retrieval
and treatment of naming disorders.

Visual complexity There was a significant difference in this
measure between the two groups; the mean score of visual
complexity was lower for the middle-aged group, when com-
pared with that for the elderly group. This result is also
inconsistent with the findings of Sirois et al. (2006), who
reported no significant difference in visual complexity be-
tween their different age groups. Morrison et al. (1992) dem-
onstrated that visual complexity affects older adults more than
younger ones with respect to image naming. In addition, they
also showed that visual identification of an image by an
elderly person is slower, indicating that visual complexity is
a factor affecting reaction times.

DKN and DKO The mean scores for DKN responses were
significantly different between the two groups, whereas
no significant difference was apparent in the mean scores
for DKO responses between the two groups. Considering

Table 6 Matrix of correlations among the reported measures in middle-aged subjects

Name
Agreement
(H)

Image
Agreement

Familiarity Age of
Acquisition

Visual
Complexity

DKN DKO Frequency

Name agreement (prop.) –.973** .599** .401** –.302** –.430** –.368** –.501** .189**

Name agreement (H) –.575** –.363** .285** .431** .288** .405** –.168**

Image agreement .255** –.254** –.278** –.404** –.595** .199**

Familiarity –.482** –.318** –.342** –.284** .223**

Age of acquisition .165** .322** .268** –.277**

Visual complexity .256** .219** –.016**

DKN .485** –.195**

DKO –.184**

** p ≤ .01

Table 7 Matrix of correlations among the reported measures in elderly subjects

Name
Agreement
(H)

Image
Agreement

Familiarity Age of
Acquisition

Visual
Complexity

DKN DKO Frequency

Name agreement (prop.) –.950** .774** .402** –.266** –.506** –.490** –.517** .167**

Name agreement (H) –.728** –.380** .243** .517** .370** .385** –.140*

Image agreement .252** –.207** –.332** –.500** –.570** .218**

Familiarity –.375** –.275** –.359** –.185** .236**

Age of acquisition .179** .326** .122** –.334**

Visual complexity .309** .202** .000

DKN .509** –.231**

DKO –.113

** p < .01, * p < .05
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DKN, the retrieval of phonological features decreases
with increasing age, so that even though an individual
may retrieve the properties of the intended concept, he or
she may be unable to utter the word. Previous studies
have supported the effect of age on the phonological
retrieval of a word. With increasing age, the ability of
phonological retrieval decreases (Taylor & Burke, 2002).
Thus, the individual can talk about the syntactic and
semantic characteristics of the word, but he or she may
have access only to a part of the phonological features of
the word, such as phonemes or initial syllables (Burke &
Shafto, 2004).

Correlations among the measurements

Tables 6 and 7 illustrate the correlations among all of the
measurements of both the groups. As expected, we observed
negative correlations between the groups with respect to NA
(%) andH index, because the increase in theH index indicates
the extent of disagreement, whereas the increase in the values
of name agreement shows the extent of agreement. Alario
et al. (2004) assumed that name agreement is effective in the
stages of concept selection and word selection. Therefore,
words with lower name agreement proportions (i.e., higher
H indexes) result in more lexical candidates for naming, and
the person has to choose one from among these candidates.
This causes more errors and prolongation of retrieval times
(Cheng, Schafer, & Akyürek, 2010).

Age of acquisition is a strong factor that affects accuracy
and speed of naming. This measurement was positively cor-
related to NA (%), but negatively correlated toH index in both
of the groups, suggesting that there is more agreement on
object names that are learned early in life. Age of acquisition
seems to have an impact on the power of relation among

semantic, lexical, and phonological representations, and
words acquired in the early stages have stronger and more
semantic relations. As a result, these words could be retrieved
with greater accuracy and speed. In other words, with
the increase in the age of acquisition, NA (%) decreased
in both groups. We found a negative correlation be-
tween age of acquisition and frequency, which indicated
that words acquired early tended to occur more fre-
quently in language use.

The correlation between conceptual familiarity and fre-
quency was positive, which indicated that conceptual famil-
iarity increased with increasing frequency. It seems obvious
that more-frequent images become more familiar in daily life.
Yet, Gernsbacher (1984) considered familiarity to be a more
appropriate factor than the frequency of written words in
investigations of lexical representations.

In speech production stages, conceptual familiarity plays a
significant role in visual identification and semantic
representation, and frequency is effective in all the stages of
speech. Therefore, these two measurements are obviously
correlated. Funnell and Davies (1996) addressed the signifi-
cant role of conceptual familiarity in the prediction of naming
accuracy in disorders, demonstrating that frequency control
alone is not sufficient. The results of the present study showed
a negative correlation between conceptual familiarity and
DKN, which indicated that the more familiar a concept is,
the more it is convenient to remember. Given the fact that the
visual and semantic processing of more familiar concepts
occurs more easily and quickly, these words are less influ-
enced by age.

Consistent with the findings reported in previous studies
(Berman, Friedman, Hamberger, & Snodgrass, 1989;
Snodgrass & Vanderwart, 1980), the results of the present
study showed a negative correlation between conceptual

Table 8 Matrix of correlations
among measures in the present
study and in Sirois et al. (2006)

** p < .01, * p < .05

Name Agreement (%) Familiarity Visual Complexity

Sirois & present study (middle-aged) .273** .636** .385**

Sirois & present study (elderly) .254* .616* .436**

Table 9 Summary statistics for young, middle-aged, and elderly subjects for 134 pictures common to the present study and Bakhtiar et al. (2013)

Name Agreement (%) Name Agreement (H) Image Agreement Familiarity Visual Complexity

Young Middle-
Aged

Elderly Young Middle-
Aged

Elderly Young Middle-
Aged

Elderly Young Middle-
Aged

Elderly Young Middle-
Aged

Elderly

Mean .93 .91 .85 0.18 0.41 0.54 4.1 4.5 4.64 4.1 3.67 3.59 1.21 1.81 2.01

Median .99 .95 .91 0.029 0.22 0.34 2.2 4.57 4.73 4.2 3.78 3.82 2.1 1.57 1.98

Std. D .12 .12 .15 0.33 0.46 0.54 0.30 0.34 0.29 0.51 1.01 1.08 0.51 0.73 0.71
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familiarity and visual complexity, indicating that conceptual
familiarity increased when the picture was visually simpler.
This correlation might have been influenced by the effect of
the degree of conceptual familiarity on speech production
stages. As we mentioned earlier, conceptual familiarity is a
factor that affects the speed and accuracy of visual and se-
mantic processing. With increasing familiarity, the retrieval of
a word will become quicker and more accurate, which may
influence visual perception, making the image of the word
appear simpler. However, this notion requires further
investigation.

DKN and DKO were negatively correlated to NA (%), but
positively correlated to H index. DKN and DKO were posi-
tively correlated to each other, which indicated that the pic-
tures that were difficult to name were unclear concepts.
Interestingly, the results revealed a negative correlation be-
tween visual complexity and NA (%), so that NA (%) for both
of the groups decreased with an increase in visual complexity.
Snodgrass and Vanderwart (1980) claimed that visually com-
plex picture may affect recognition and provoke many names.
Complex pictures may trigger many lemmas, and thus may
exhibit low name agreement.

Image agreement was positively correlated to NA (%), but
negatively correlated to H index. It has been reported that
image agreement affects the visual identification system
(Cheng et al., 2010). This could have caused the pictures that
were in less agreement with the subject’s mental image to
trigger more different lemmas, leading to less name agree-
ment. Furthermore, there were a few nonsignificant correla-
tions (<.3) among measurements for the elderly group.

Correlation with other studies

To determine the language dependency of the variables ex-
amined in the present study, the correlation between the results
obtained in this study and those reported by Sirois et al. (2006)
was determined. In that previous study, Canadian French
norms for black-and-white images were obtained, and socio-
linguistics factors, including age, were investigated. Table 8
shows the correlations between measurements of 110 com-
mon images from the present study and from the study by
Sirois et al. However, owing to the different methods used, the
correlation of the age of acquisition could not be determined.

The results of this cross-linguistic investigation showed a
strong relationship between the measurements of conceptual

familiarity and visual complexity, and a weaker relationship
between the values for name agreement. It can be argued that
conceptual familiarity has a strong correlation not only with
language, but also with its use (Nishimoto et al., 2005). With
regard to visual complexity, it can be indicated that this
measurement is constant, strong, and independent of lan-
guage. In the study by Raman et al. (2014), the visual com-
plexity obtained in the Turkish language presented high cor-
relations with Russian, Modern Greek, and Belgian French.
With respect to the weaker correlation between the name
agreement results, it should be noted that culture has a strong
effect on this measurement (Sirois et al., 2006). Dell’Acqua,
Lotto, and Job (2000) maintained that name agreement is
more dependent on language than are the other variables.

Comparison of the young, middle-aged, and elderly subjects

Using the data reported by Bakhtiar et al. (2013) for young
Persian speakers, a comparison of young, middle-aged, and
elderly people was performed using the Kruskal–Wallis test
and analysis of variance (ANOVA), except for the age-of-
acquisition results. Bakhtiar et al. used the pictures from
Snodgrass and Vanderwart (1980) and obtained normative
data for the 18- to 29-year-old age group, in which we found
134 common items. A summary of the means for all three
groups can be found in Table 9.

Tables 10 and 11 illustrate the results from Kruskal–Wallis
tests and ANOVAs, respectively, which revealed that the mean
scores were significantly different among young, middle-
aged, and elderly subjects.

With regard to NA (%), there was greater agreement
on the names of pictures among young people, whereas
the mean H index was significantly lower for the young

Table 10 Comparison of measurement values in young, middle-aged, and elderly subjects via Kruskal–Wallis tests

H Index Name Agreement Image Agreement Familiarity Visual Complexity

Chi-square 40.92** 271.79** 132.58** 19.89** 29.56**

** p ≤ .01

Table 11 Comparison of measurement values in young, middle-aged,
and elderly subjects via analyses of variance

Mean Square F df

H index 4.74 22.48** 2
Name agreement 379,543.93 7.201E3**

Image agreement 7.06 71.49**

Familiarity 13.65 16.71**

Visual complexity 4.63 11.38**

** p ≤ .01
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subjects, when compared with those for the other
groups, indicating that the young subjects used less
diverse words and synonyms. With respect to image
agreement, the mean scores for the middle-aged and
elderly groups were higher than that for the young
subjects. This finding is difficult to justify, but it may
be related to the fact that young people are typically
more accurate. The mean scores of conceptual familiar-
ity were different among the different groups, suggest-
ing that young subjects tended to give higher scores to
more-familiar pictures and that conceptual familiarity
might be closely associated with age. With regard to
visual complexity, the mean scores for young subjects
were lower than those for the other groups, which
indicated that the pictures were visually simpler for
the young people.

It is noteworthy that words undergo dramatic changes
over time and that new concepts enter languages. For
example, many words depend on cutting-edge technolo-
gy with which young people usually deal. Table 12
illustrates the correlations between the variables for the
middle-aged and young groups and the old and young
groups. A weak correlation could be noted between the
measurements of the different age groups, and none of
the correlations were significant.

The differences observed between the present study
and the one by Bakhtiar et al. (2013) may not be related
to age difference alone, and other factors may also be
involved. Bakhtiar et al. used color images, whereas in
the present study, we used black-and-white images.
Furthermore, the subjects of Backtiar et al.’s study were
highly educated, whereas those in the present study were
illiterate or primarily literate.

Conclusion

The present study aimed to provide normative data for
pictures in middle-aged and elderly Persian speakers,
which may further be used in studies on cognition,
language, and memory. The findings revealed that nor-
mative data were dependent on age, and hence, the data
should be normalized across different age groups. The
results obtained in the present study indicated that

researchers should be cautious in simply applying norms
derived from young subjects to elderly ones. Moreover,
the present study has provided a new database for oral
naming in Persian.

Author note We express our thanks to the subjects who volunteered to
take part in this study, and to Mehdi Bakhtiar for his advice. We declare
no conflicts of interest.
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