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Abstract

To develop and validate a questionnaire assessing barriers faced by Saudi
Arabian female dentists in the progression of their career. We developed a
three-part questionnaire based on a literature review, semi-structured inter-
views, and consultation with 3 panels of experts. The instrument was sent to a
convenience sample of 150 female dentists who were faculty members at dif-
ferent university hospitals in Saudi Arabia. Cronbach’s alpha was used to test
reliability. Exploratory factor analysis was used to evaluate construct validity.
A total of 62 dentists returned the questionnaire (response rate 41.3%), 55 of
which were useable for the pilot testing of the measure. The final instrument
included 20 items divided into four subscales: Family Challenges, Environ-
ment Challenges, Interpersonal Challenges, and Sociocultural Challenges.
Cronbach’s a for the total questionnaire was 0.899. Exploratory factor analysis
on the questionnaire led to a set of subscales differing from those defined be-
forehand (KMO = 0.784 very good). A new valid and reliable questionnaire
has been developed that measures barriers to female dentists’ career progres-
sion in Saudi Arabia.

Keywords

Dentistry, Female, Middle East, Validation Study

1. Introduction

There is an upward trend in female enrollment in dentistry and female students
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now represent more than half of the student body worldwide. For example, 54%
of students attending colleges in the United States are women, and females
earned 57% of all bachelor’s degrees in 2000. This trend is also observed in the
two oldest and largest dental schools in Saudi Arabia. In the years 2007 to 2014,
the number of female graduates increased by 40.5% at King Saud University
(KSU). Similarly, the number of females graduating each year from King Ab-
dul-Aziz University (KAU) surpasses the number of male graduates with ap-
proximately 60% female. With this increasing proportion of females to males,
the Saudi Arabian dental workforce is expected to be equally split between both
genders by 2030 [1].

Despite the growing number of female dentists who are competing to attain
different professional degrees, they are discriminated against and underrepre-
sented in dental organizations and faculty leadership positions. Evidence shows
that Saudi Arabian female dentists in government institutions are granted lower
work positions within the employment hierarchy, are less likely to hold addi-
tional degrees, and are paid less than male dentists [2] [3] [4]. Although Saudi
women have broken national traditions by entering occupations previously
dominated by men, such as dentistry, their professional arena remains limited by
inequality in a society that considers men superior to women. Moreover, Saudi
Arabian culture encourages exclusionary policies towards women, as it envisions
women as homemakers and mothers rather than people who can contribute to
the development of Saudi Arabia’s economy.

Despite emerging data, little is known about the challenges and barriers faced
by female dentists in clinical practice, academia, and leadership. Currently, there
is no valid national or international questionnaire to assess the barriers to career
progression faced by female dentists in Saudi Arabia. Therefore, the aims of this
study were to develop a valid and reliable questionnaire to identify and describe
the perceived factors that prevent women dentists practicing in Saudi Arabia

from advancing in their career.

2. Methods

Ethical approval for this study was obtained from the McGill University Institu-
tional Review Board. The research was conducted in full accordance with the
World Medical Association Declaration of Helsinki. Data were collected via a
web-based questionnaire and then analyzed using SPSS software version 23. Par-
ticipants who agreed to participate in the study signed the consent form and
then were directed to the questionnaire items. A three-step approach was em-
ployed in the development and validation of the questionnaire: the selection of
items, a pilot study, and the evaluation of reliability and validity. The following
section describe these steps in detail. Finally, we revised the instrument. Figure 1

provides an overview of the steps involved.

2.1. Selection of Item

An item pool was generated from a thorough review of the existing literature,
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+ Determine the « Exploratoryto + Determine the + Determine « Repeatthe
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adequate sample with a new data
size set

Figure 1. Guidelines for scale development and analysis. Source: Hinkin, Tracey and Enz (1997).

consultation, and feedback from 3 experts in questionnaire development. Addi-
tional items were formulated based on a qualitative study that was conducted
with 13 female dentists practicing in the Makkah region who were 1) general
practitioners or specialists with 2) more or less experience, and 3) working either
in government or the private sector [5]. We chose the Makkah region for three
reasons. First, it includes all types of dental practices. Second, it was very famili-
ar to the lead researcher, a Saudi woman dentist who used her intimate know-
ledge of the context to conduct rigorous, in-depth qualitative research with par-
ticipants about sensitive issues. Third, this region was deemed the most
cost-effective and convenient for this study. We excluded women dentists having
less than two years post-graduate experience because they may not have ga-
thered enough work experience to contribute to the study. Other dental profes-
sionals, such as dental students or dental assistants, were also excluded.

The glass ceiling theory guided the qualitative study. We used Bombuwela and
Chamaru’s (2013) model as the conceptual framework for this study and the qu-
alitative study [6]. Author MR, who is trained in qualitative research methodol-
ogies and methods, carried out the qualitative interviews at a location chosen by
the participants. We used an interview guide that focused on participants’ pro-
fessional perceptions, experiences, and challenges, and which consisted of the
following core questions: 1) What are some of your experiences as a practicing
dentist? 2) How does being a female dentist influence this experience? 3) What
challenges have you faced throughout your career so far? 4) What barriers, if
any, do you think could influence your practice? 5) How does being a woman
influence these barriers? Full details of this work are reported elsewhere [5].

Informed by the qualitative research described above and the literature search,
instrument items were drafted. The initial questionnaire consisted of three sec-
tions. While the first section collected information on socio-demographic cha-
racteristics of the respondent, the second covered the professional practice cha-
racteristics of the dentist. Most questions had categorical response options. The
last section was composed of questions related to external factors that may have
influenced the respondent’s career path. To measure the relevance of the indi-
vidual factors, the respondents rated the items on a five-point Likert scale, from
“Strongly Agree” to “Strongly Disagree”. At the end of this section, two
open-ended questions allowed the respondent to write about other possible
challenges/facilitators that might influence their dental practice and possible
practices that might be supportive of women dentists’ careers in Saudi Arabia.
The initial instrument (section of the questionnaire on challenges) included 22

items divided into four subscales that assessed 1) family-related challenges, 2)
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sociocultural challenges, 3) workplace challenges, and 4) transportation issues.
Individual face-to-face cognitive interviews were conducted with two Saudi
female graduate students at McGill University. Participants were encouraged to
share their thoughts about the items with the researcher and provide feedback
about the content and clarity of the draft questionnaire. Items were then revised
in collaboration with the research team. We consulted three experts to ensure
the face and content validity of the questionnaire. These experts evaluated the
items of the questionnaire for their clarity, importance, and relevance. Based on
the experts’ comments and feedback, minor changes were made in word choices

and sentence structure to improve the clarity of the questionnaire.

2.2. Pilot Study

The pilot questionnaire was emailed to a convenience sample of 150 female
dentists who were general practitioners or specialists working at different uni-
versity hospitals in Saudi Arabia. We used the same inclusion/exclusion criteria
described earlier for our qualitative study [5]. Participants were given four to six
weeks to complete the survey. The questionnaire content was then modified and

revised according to the participants’ responses.

2.3. Reliability and Validity Testing
2.3.1. Testing the Reliability

Internal consistency reliability was calculated using Cronbach’s alpha coefficient,
and corrected item-total correlations were used to decide which low-contributing
items should be removed from the scale. Cronbach’s alpha values of 0.70, 0.80,
and 0.90 are commonly considered to be acceptable, good and excellent, respec-

tively [7].

2.3.2. Testing the Construct Validity

Exploratory factor analysis (EFA) was conducted using principal axis factoring
(PA) as the extraction method and the Promax rotation in SPSS v23. Promax is
one of a number of possible oblique rotations that are appropriate for correlated
data, and is the most widely used [8]. The number of factors was determined by

examination of eigenvalues > 1 and the screen plot [9] [10].

3. Results

We received a total of 62 questionnaires (response rate: 41.3%). However, seven
participants did not complete the survey and therefore were not included in the
analysis. Thus, our final sample consisted of 55 questionnaires, including two
from post-graduate students and one from a participant who was unemployed.
The sociodemographic and relevant characteristics of the participants are shown
in Table 1.

3.1. Item Selection

As described above, the 22 questionnaire items were originally formulated to be
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Table 1. Sociodemographic and relevant characteristics of the participants.

Variable n (%)
Age
20 -29 5(9.1)
30 -39 34 (61.8)
40 - 49 8 (14.5)
50 and above 8 (14.5)

Marital status

Single 5(9.1)
Married 49 (89.1)
Divorced 1(1.8)

Number of children

0 8 (14.5)

1 13 (23.6)
2 16 (29.1)
3 or more 18 (32.7)
Graduated from 33 (60)
King Abdul Aziz University 13 (23.6)
King Saud University 9(16.4)

Others

Years in practice

1-5 30 (54.5)
6-10 11 (20)
>11 14 (25.5)

Highest level of education

Bachelor’s 8 (14.5)
Master’s 21 (38.2)
Doctorate 22 (40)
Board certified 4(7.3)
Specialties
General practice 9 (16.4)
Restorative dentistry 5(9.1)
Pediatric dentistry 8(14.5)
Endodontics 2(3.6)
Orhtodontics 8 (14.5)
Prosthodontics 6 (10.9)
Periodontics 5(9.1)
Oral maxillofacial surgery 2 (3.6)
Dental public health 4(7.3)
Oral medicine/pathology/histology or radiology 6 (10.9)
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representative of four constructs: family-related challenges (“family”), socio-cultural
challenges (“social”), workplace challenges (“work”), and transportation issues
(“transportation”). All 22 items were included in the construction of the correla-
tion matrix (Table 2) and in the initial reliability and validity analyses. The ini-
tial exploratory factor analysis leads us to revise the constructs as shown in Ta-
ble 3. The “work” construct was decomposed to reflect challenges that are more
“interpersonal” (male dominance, gender discrimination, a male colleague, and
patient attitudes) and “environmental” (lack of facilities, leadership, mentoring,
and role models). Additionally, the “transportation” construct was added to the
environmental construct. Finally, items 4 (financial) and 5 (income) were moved
from “work” to “family” and item 15 (family friendly policies) was moved from

“work” to “social”. The exploratory analysis also showed that results were

Table 2. Correlation matrix for challenges.

Correlation
Matrix

Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item Item

1 2 3 4 5

Item 1 1

Item2 0.812 1

Item 3 0.827 0.808 1

Item4 0.476 0.422 0.479 1

Item 5 0.562 0.478 0.517 0.843 1

Item 6 0.089 -0.066-0.0050.309 0.151

6

1

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Item 7 0.126 -0.0260.042 0.355 0.219 0.805 1

Item 8 0.054 -0.062 0.1 0.358 0.218 0.55 0.683 1

Item 9 0.04 -0.0610.003 0.372 0.255 0.461 0.605 0.761 1

Item 10 0.114 0.095 0.078 0.075 0.1 0.095 0.202 0.174 0.222 1

Item 11 0.012 0.089-0.019 0.346 0.305 0.269 0.324 0.279 0.342 0.438 1

Item 12 0.01 0.035 0.033 0.436 0.296 0.24 0.427 0.549 0.407 0.213 0.376 1

Item 13 0.072 0.062 0.102 0.344 0.301 0.144 0.323 0.312 0.298 0.271 0.63 0.542 1

Item 14 0.019 -0.056-0.107 0.129 0.137 0.156 0.266 0.292 0.304 0.26 0.492 0.366 0.668 1

Item 15 0.248 0.151 0.152 0.255 0.247 0.129 0.302 0.293 0.118 0.06 0.217 0.337 0.339 0.42 1

Item 16 0.211 0.126 0.127 0.311 0.178 0.539 0.601 0.51 0.476 0.337 0.419 0.2 0.288 0.362 0.416 1

Item 17 0.104 0.032 0.035 0.278 0.158 0.348 0.428 0.493 0.383 0.295 0.496 0.313 0.525 0.502 0.513 0.689 1

Item 18 0.323 0.331 0.233 0.305 0.222 0.287 0.356 0.447 0.246 0.104 0.186 0.328 0.235 0.371 0.457 0.464 0.563 1

Item 19 0.103 0.078 -0.03 0.187 0.162 0.3 0.472 0.442 0.39 0.315 0.43 0.4 0.472 0.45 0.395 0.611 0.668 0.578 1

Item 20 0.236 0.141 0.08 0.393 0.346 0.242 0.389 0.285 0.346 0.132 0.408 0.371 0.516 0.312 0.387 0.385 0.579 0.158 0.446 1

Item 21 0.233 0.054 0.177 0.271 0.274 0.268 0.348 0.247 0.257 0.26 0.325 0.148 0.403 0.387 0.242 0.326 0.427 0.157 0.354 0.485 1

Item 22 0.308 0.201 0.191 0.43 0.368 0.152 0.28 0.238 0.279 0.173 0.349 0.282 0.442 0.258 0.373 0.29 0.362 0.206 0.349 0.633 0.455 1

a Determinant = 4.033E-8.
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Table 3. Item constructs for challenges.

Initial
Items Revised Construct
Construct
1) Family responsibilities Family Family
2) Childcare responsibilities Family Family
3) Balancing family life with work Family Family
4) Lack of financial reward Work Family
5) Lack of adequate income Work Family
6) Male dominance in the field Work Interpersonal
7) Gender discrimination Work Interpersonal
8) Male colleague attitude towards a female
. Work Interpersonal
dentist
9) Patient attitude towards a female dentist Work Interpersonal
10) Inability to pursue post graduate education Work Environmental
11) Lack of dental facilities Work Environmental
12) Lack of leadershi iti d ti
) Lac (.) ‘ eadership positions and promotion Work Environmental
opportunities
13) Lack of effective mentoring Work Environmental
14) Lack of female role models Work Environmental
15) Lack of family-friendly policies i
. ) ‘ ac‘ of family-friendly policies in my Work Social
institution)
16) Cultural stereotypes against women Social Social
17) My country’s customs and traditions Social Social
18) Societal beliefs that women have greater . .
s o Social Social
responsibility for their children
19) The traditional attitude of women as the . .
Social Social
weaker gender
20) Lack of safe public transportation Transportation Environmental
21) The geographical location of my workplace ~ Transportation Environmental
22) Ban on women driving Transportation Environmental

improved by removing items 4 (financial) and 10 (education) from the models.

Accordingly, we removed the two items; item 4 and 10. Thus, the revised ques-

tionnaire included 20 items reflecting 4 constructs: family, interpersonal, envi-

ronmental, and social challenges. These decisions are explained in greater detail

below.

3.2. Reliability

The internal consistency was very good when testing the 20 items related to the

challenges questions of the survey that were retained. Cronbach’s alpha was
found to be 0.899 (Table 4). The last column of the table indicates the alpha lev-
el when an item is deleted. In general, if the alpha is measurably higher than the

overall alpha, the item can be removed [11]. In this case, items 2 (childcare) and
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Table 4. Reliability Statistics.

Cronbach’s Alpha N of items

0.899 20

Item-Total Statistics

Corrected item-total Cronbach’s Alpha if item
correlation deleted
Item 1 0.369 0.898
Item 2 0.248 0.902
Item 3 0.265 0.901
Item 5 0.471 0.896
Item 6 0.459 0.897
Item 7 0.637 0.891
Item 8 0.609 0.893
Item 9 0.538 0.894
Item 11 0.542 0.894
Item 12 0.513 0.895
Item 13 0.614 0.892
Item 14 0.510 0.895
Item 15 0.511 0.895
Item 16 0.662 0.891
Item 17 0.705 0.890
Item 18 0.546 0.894
Item 19 0.647 0.891
Item 20 0.617 0.892
Item 21 0.506 0.895
Item 22 0.542 0.894

Reliability Statistics

Cronbach’s Alpha Part 1 Value N of items 10a 0.800

Part 2 Value N of items 10b 0.877

a The items are: 1 through 12 (except 4 and 10) b The items are: 13 through 22.

3 (balance) each appeared to indicate an improvement by their removal; howev-
er, the change was extremely small, only 0.002 - 0.003 or about one-third of one
percent.

As an additional step, split-half reliability was tested. This test breaks the
items into two sets of equal size and computes Cronbach’s alpha separately on
each set. In this instance, the items are simply split in order, with the first 10
falling in part 1 and the remaining 10 falling in part 2. For part 1, CA = 0.800,
and for part 2, CA = 0.877. The part 1 value, while noticeably lower than the
overall or part 2 results, are still within acceptable bounds. It is fair to say that
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the survey shows sufficient internal consistency.

3.3. Exploratory Factor Analysis

Examining the correlations between items, we noted that the correlations among
the first three items were quite high, all above 0.80 (Table 2). In addition, the
correlation between items 4 (financial) and 5 (income) was rho = 0.843. High
correlations typically indicate that the items are either measuring the same con-
struct or can be substituted for each other [12]. Moreover, heavily correlated
items may later be problematic in analysis. Therefore, the decision was made to
keep item 5 (income) and remove item 4 (financial) based on the exploratory
analysis results described above. The first three items were all retained and did
not cause any issues in subsequent analysis.

We also noted correlations of items 4 (financial) and 5 (income) with the
three “family” items. This, along with the initial factor analysis results, lead to
the decision to move item 5 (income) to the “family” factor. Most of the re-
maining correlations were neither too high nor too low [13]. Item 10 (education)
was removed after the initial factor analysis. This decision was supported by the
correlation table, as the item was very mildly correlated across factors and did
not clearly belong to any one. The correlation table also supports the decision to
refine the “work” construct into the more meaningful “interpersonal” and “en-
vironmental” constructs. The “transportation” items were mildly correlated with
many of the other items, but most strongly with those grouped into “environ-
mental”.

An examination of the screen plot was also used to determine the optimal

number of factors. Figure 2 shows the screen plot for the first EFA that was

Eigenvalue

T T T T T T T T T T T T T T T T T T T T T T
1 23 4 56 7 8 9 10 11 12 13141516 17 18 19202122
Factor Number

Figure 2. Screen plot for initial exploratory Factor analysis.
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conducted. We looked for the “elbow” where the plot drops off. From this plot,
one could choose anywhere from three to five factors, but the number of factors
initially selected should be driven primarily by the theory [14]. It was deter-
mined at early stages that “work” should be separated into two dimensions;
therefore, a five factor solution was briefly examined (results not shown). Ulti-
mately, the four factors representing the “interpersonal”, “environmental”,
“family” and “social” constructs were selected.

As indicated, the correlations informed the decision to remove item 4 (finan-
cial) from the questionnaire. Subsequently, an exploratory factor analysis was
conducted with the remaining 21 items. The table of communalities from the
EFA shows the relation between one item and all others. Extracted communali-
ties can be interpreted as the percent of item variance explained by the factor.
Items with communalities below 0.30 should generally be removed [15] [16].
Item 10 (education) had an extraction communality of 0.141 in this initial model
and therefore was removed. Note that item 21 (location) had an extraction
communality of 0.299, which was borderline; this item was retained and the
communality improved to an acceptable 0.324.

Suitability of data for factor analysis was confirmed by KMO and Bartlett’s
test of sphericity. The literature suggests that the KMO should be at least 0.60;
thus, the obtained KMO value of 0.784 is very good [16]. The result of Bartlett’s
test (p = 0.000) was below 0.05 and allowed us to reject the null hypothesis that
the inter-correlation matrix is an identity matrix, that is, all ones on the diagonal
and zeros otherwise. This result confirmed that factor analysis was appropriate.

As mentioned above, an initial exploratory factor analysis showed that it was
worthwhile to reformulate the original constructs as shown in (Table 3). The fi-
nal EFA specified four factors to be extracted. Table 5 and Table 6 show the re-
sulting pattern, factor correlation and structure, matrices respectively. While the
structure matrix gives the actual loadings, the pattern matrix shows more clearly
which items load onto each factor. The loadings represent how much of an item
is explained by the factor. Ideally one wants to see items load cleanly onto a sin-
gle factor. However, in practice this will not always be the case; and indeed,
theory can support this [8]. The pattern matrix shown in (Table 5) was used to
finalize the revised construction of the items as discussed above.

Examination of the structure matrix showed the relationships between the
items and the other factors (Table 6). Most notable was the lack of any
cross-loadings on the “family” factor with the other factors. Further, the high
values showed that the retention of the first three items was a good decision. The
exception was items 5 (income), which cross-loaded on the “environmental”
factor. In the pattern matrix, item 12 (leadership) was shown to be the weakest
item on the “environmental” factor. We saw that it cross-loaded on both the
“interpersonal” and “social” factors. In a similar fashion, item 15 (family friendly
policies) was the weakest of the “social” construct items and cross-loaded with

“environmental,” which is closer to where it was in the original construction.
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Table 5. Final Exploratory Factor Analysis, pattern.

Factor

Pattern Matrix®

Item 13 0.895

Item 20 0.705

Item 22 0.640

Item 11 0.632

Item 14 0.537 0.351

Item 21 0.506

Item 12 0.411

Item 7 0.883

Item 6 0.822

Item 8 0.758

Item 9 0.713

Item 1 0.919

Item 3 0.901

Item 2 0.867

Item 5 0.399 0.551

Item 18 0.852

Item 17 0.695

Item 19 0.52

Item 16 0.374

Item 15 0.488

Extraction Method: Principle Axis Factoring. Rotation Method: Promax with Kaiser Normalization. a. Ro-
tation converged in 5 iterations.

4. Discussion

We developed and validated an instrument to measure factors that may impact
the careers of female dentists in Saudi Arabia. The questionnaire was designed to
be short, practical, easy to analyze, and comprehensive. Shorter questionnaires
are easier to complete and increase the quantity and quality of responses [17].
The process of developing the questionnaire involved a review of the literature,
qualitative research, expert review, validity and reliability testing. The steps em-
ployed in constructing the scale closely follow the scale development guidelines
proposed by DeVellis (2003) and Hinkin ez al (1997) [18] [19].

Of the original 22 items, only two were removed: item 4 (financial) and item
10 (education). Item 4 (financial) clearly overlapped with item 5 (income),
which was originally designed to measure two different aspects pertaining to
money, reward and income. However, the results did not support this distinc-

tion. The education question (item 10) did not clearly align with any of the other
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Table 6. Final exploratory factor analysis, structure.

Factor
Structure Matrix
1 2 3 4
Item 13 0.835 0.312 0.461
Item 20 0.725 0.397 0.406
Item 11 0.665 0.366 0.416
Item 14 0.638 0.554
Item 22 0.629 0.301 0.321
Item 21 0.555 0.34 0.335
Item 12 0.539 0.453 0.382
Item 7 0.464 0.902 0.494
Item 8 0.441 0.822 0.52
Item 6 0.763 0.37
Item 9 0.461 0.742 0.367
Item 1 0.931
Item 3 0.896
Item 2 0.873
Item 5 0.429 0.588
Item 17 0.666 0.503 0.824
Item 18 0.308 0.395 0.771
Item 19 0.59 0.494 0.758
Item 16 0.47 0.641 0.712
Item 15 0.469 0.576
Factor Correlation Matrix

Factor 1 2 3 4

1 1.000 0.493 0.132 0.572

2 0.493 1.000 0.068 0.525

3 0.132 0.068 1.000 0.128

4 0.572 0.525 0.128 1.000

items or with the constructs. In hindsight, this is consistent with the fact that the
target audience was working dentists who face challenges in their practice.

Other items that were either weakly related or did not clearly load on a single
factor included items 5 (income), 12 (leadership), 14 (role model), 15 (family
friendly policies), 16 (stereotypes) and 21 (location). Looking at the raw data, we
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observed that in this sample 34.5% of respondents were neutral on item 12 (lea-
dership), neither agreeing nor disagreeing. This might explain its weakness in
the analysis. As discussed previously, item 5 (income) was deemed appropriate
for the “family” construct while also relating to work through the “environmen-
tal” construct, taking the place of item 4 (financial). Item 14 (role model) loads
on the “environmental” factor but also cross-loads on the “social” factor. This
item correlated with the social construct items, especially items 17 (customs) and
19 (traditions). Item 15 (Family friendly policy) cross-loads with the “environ-
mental” factor, where it was originally located, showing that the results are con-
sistent with our conceptual model. Item 16 (stereotypes) cross-loads with the
“interpersonal” factor. This too is theoretically consistent given that stereotypes
encountered in the workplace are driven by the larger social environment. Fi-
nally, item 21 (location) cross-loads on both the “interpersonal” and “social”
factors. It is not clear why this item loads on the “interpersonal” work compo-
nent.

The final instrument consists of 20 items on four subscales (Appendix 1). We
found that the subscales demonstrated good internal consistency reliability and
construct validity when tested on a sample of female dentists working at differ-
ent practice locations in Saudi Arabia. These results indicate that the question-
naire satisfies the criteria for an acceptable scale with regard to reliability and va-
lidity in the development of a new measure [19].

The testing of the measure’s validity and reliability were our primary con-
cerns. The internal structure of the questionnaire was tested by using Cronbach’s
alpha [7]. The observed alphas for the total scale and subscales were higher than
0.70, which indicates an acceptable internal consistency [7].

The validity of an instrument refers to how well the results of a test, as inter-
preted for a specific purpose, can be trusted. There are different types of validity,
including face validity, content validity, construct validity, and criterion validity
[15]. We applied various methods in this study. The basic principles for survey
design recommended by de Vaus were applied to generate questions and identify
domains at the first stage of the development [20]. Female dental practitioners
and experts in questionnaire development and validation were involved in the
item generation procedure to ensure that the items would be relevant to the
purpose of the instrument, promoting content validity [15] [21].

To test construct validity, factor analysis was employed. This analysis shows
whether the individual items of the survey measure the constructs of interest. In
other words, do the items align with the four challenges outlined through the
qualitative study: family, social, work, and transportation challenges? [5]. In an
EFA, the categorization of items into factors is driven by the procedure and not
by theory [14]. Exploratory factor analysis produces factors in order of impor-
tance or impact. Thus, factor 1 corresponds to the “environmental” construct
and orders the items as follows: mentoring, transport, driving, facilities, role

model, location, and leadership. Factor 2 represents the “interpersonal” con-
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struct and loads the items as follows: gender, male, attitude, and patient. Next,
factor 3 represents the “family” construct with the items ordered as follows: fam-
ily, balance, child, and income. Finally, factor 4 represents the “social” construct
items: societal, customs, tradition, stereotype, and family policy.

The correlations between factors reflect what was observed in the structure
and pattern matrices as indicated in the original correlation table. The “family”
construct (factor 3) did not correlate highly with the other three factors. “Envi-
ronmental” and “interpersonal” factors were correlated with each other and each
of these was correlated with “social”. These correlations make theoretical sense;
the decomposed “work” construct exists in the context of the broader “social”
construct. One should note that if the correlations were very high, it would have
been an indication that the scale included too many factors. The revised con-
structs are better at capturing what the qualitative study identified as challenges
or barriers in the workplace for female dentists in Saudi Arabia. Factors should,
in general, contain a similar number of items and should not contain too few
[12].

There are limitations to this study; the main concern was the sample selection
method. We pilot tested the questionnaire in a convenience sample with only
female dentists who are faculty members at teaching universities in Saudi Ara-
bia. This could have reduced the individual variability of the results, which could
have lead to an underestimation of the internal consistency of some scales.
Another limitation due to scarce resources was the small sample size, which may
limit statistical power and introduce selection bias. Finally, we did not assess
test-retest reliability in the current study, as the participants stated that they

were too busy to complete the questionnaire a second time.

5. Conclusion

We have developed and validated the first questionnaire to measure factors that
may affect the careers of female dentists, which was intended to be brief and us-
er-friendly as it takes about five minutes to complete. The questionnaire has four
subscales that enable the simultaneous measurement of different challenges as-
sociated with a female dentist’s career: Family Challenges, Environment Chal-
lenges, Interpersonal Challenges, and Sociocultural Challenges. Further research
is needed to evaluate other aspects of reliability and validity of the questionnaire.
For example, it would be informative to determine the test-retest reliability of
the scale to evaluate whether the test results are consistent over time. However,
based on our validation results, we are confident that the current questionnaire
will be useful in its present form. Ultimately, it can be used to compare barriers
to female dentists between different national and international dental institu-
tions and help in planning relevant policy changes. The measure has utility for
policy makers in identifying ways to create incentive systems and policies that
maintain, develop and retain women in the dental workforce. A few suggestions

arise out of this study: adopt family-friendly polices (e.g., part-time work op-
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tions); promote equality concerning promotion and ensure equal representation

of women in top management and leadership positions.
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