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Background: The safety attitudes questionnaire (SAQ) short form (2006) is important for assessing patient safety culture in clinical
environments. However, little is known about its validity and applicability in Uganda. This study validated the SAQ short form (2006)
for use in assessing patient safety culture in critical care settings of hospitals in the Ugandan context.

Methods: Using a sequential exploratory mixed-methods research design, the face, content and construct validity for the SAQ short
form (2006) was assessed in a multi-phased approach. A panel of eight (8) purposively selected experts assessed the face and content
validity in rounds 1 and 2, respectively, while construct validity was assessed in round 3 using data from a cross-sectional survey of
256 frontline health workers in critical care settings of the selected hospitals. Analysis of survey data followed confirmatory factor
analysis. Cronbach’s alpha examined internal reliability.

Results: Of the 36 items in the tool’s original version, 33 were rated clear, with a score of 100% on face validity. The use of
contextual vocabulary and formatting issues arose as concerns. The S-CVI/aye was 100%, and S-CVI/ys was 86.1%. Four new items
added on effective communication as another dimension of patient safety culture. The survey had KMO=0.8605, the a priori-based
model had a scale Cronbach’s alpha=0.8881, with unsatisfactory goodness of fit (RMSEA=0.051, 90% CI: 0.044-0.057, pclose=0.427;
chi-square=694.28, p <0.001; CFI=0.884, TLI=0.871). The modified final model had a scale Cronbach’s alpha =0.8967 and
satisfactory goodness of fit (RMSEA=0.030, 90% CI: 0.019-0.039, pclose=1.000; chi-square=424.98, p=0.002; CFI=0.966,
TLI=0.960).

Conclusion: In the tool’s original form, the face validity was lacking despite satisfactory scores on item clarity. Content validity was
adequate, while construct validity required modifications in construct specifications. Reliability was adequate before and after
specification modifications. The modified version has adequate psychometric properties for Uganda.
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Introduction

The World Health Organization estimates that patient safety-related harm ranks 14th among the leading causes of the
global disease burden, causing morbidity and mortality, comparable to tuberculosis and malaria.' It is further argued that
industries with a perceived higher risk such as the aviation and nuclear industries have a much better safety record than
healthcare. Evidence shows that there is a 1-in-300 chance of a patient being harmed during healthcare compared to
a 1-in-a-million chance of a traveller being harmed by a plane worldwide.! Patient safety issues only get worse when it
comes to resource-limited settings. A patient safety-related study done in Nigeria revealed that nurses who cared for
more than 20 patients had higher percentages of poor or fair patient safety.” This implies a high risk of patient harm due
to the common challenge of shortage of human resource for health in resource-limited settings. Whereas there is paucity
of published data on patient safety-related incidents in Uganda, the fact that the country counts among resource-limited
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settings makes the patients vulnerable to the burden. Patients in critical care settings are even more vulnerable owing to
the nature of the demanding clinical environment itself.

In an effort to understand patient safety culture scores and guide improvement strategies in intensive care units,
researchers around the globe have validated and adapted the HSOPS and SAQ tools to fit their cultural settings. In
Uganda, however, there is a paucity of published evidence that such tools have ever been contextualized for utilization in
critical care settings. In addition, Uganda, like other developing countries, is struggling with poor patient outcomes partly
because of the low critical care access indicators;> however, it could possibly also be because the patient safety culture in
the critical care settings could be wanting and we do not know. The safety attitudes questionnaire is a widely used tool in
assessing patient safety culture in clinical settings, including critical care settings, to guide necessary improvements.*®
As such, this study aimed at validating the short form of the safety attitudes questionnaire for the Ugandan critical care
settings. The validated tool is to help in evaluating patient safety culture in the local critical care settings for quality
improvement strategies.

Whereas the SAQ has got both the full form and short form (2006), the short form is the most utilized and is preferred
to the full form because of its user friendliness. The tool authors came up with a short form because many items in the
full form are closely related to each other, under each given construct for which the short form items are sufficient to
represent in a survey.’ Particularly, the short form takes a much shorter time for the respondent to complete than does the
full form, yet the results remain informative enough to guide appropriate interventions for improvement. In this study,
therefore, we chose to validate the short form (2006) of the SAQ for the Ugandan context.

Methodology

Study Design

This was a sequential exploratory mixed-methods research design to achieve the different study objectives in three®
successive phases. While the 1st and 2nd phases (or rounds) were dedicated to assessing the face and content validity of
the tool, respectively, round 3 was to establish the tool’s construct validity. In assessing both face and content validity, the
item-level and tool-level face and content validity data were quantified using established methods during data
analysis.'®!" Additionally, the tool reviewers had no limit on input in terms of comments and suggestions so as to
make the tool more suitable for the Ugandan context. These comments and suggestions were treated verbatim and guided
changes made in the tool. Thereafter, a cross-sectional study design was utilized for construct validation in the form of

a survey, using the modified questionnaire as a self-administered tool for data collection.

Study Site

The study was carried out in critical care settings of three selected hospitals which were purposively selected to represent
the few hospitals in Uganda, both public and private, that have well-established ICUs — one of the key categories of
critical care units targeted for this study. Thus, they include a public hospital, a private-not-for-profit hospital, and
a private-for-profit hospital. For this study, a critical care setting was operationally defined as a clinical area or unit of
a given hospital that is dedicated to providing care to critically ill patients. Specifically, therefore, round 3 of this study
(for construct validity) was conduct with frontline healthcare personnel working in intensive care units (ICUs), high
dependency units (HDUs) including special care units for new-borns and premature babies, operating theatres, and
medical/surgical emergency units or departments for each of the three® hospitals.

Study Population

The experts panel comprised of critical care specialists, research experts and critical care practice experts, as well as the
frontline critical care personnel in the survey. The target population for the survey were staff nurses, medical doctors, and
other health professionals who provide direct patient care regularly in the critical care units following at least one
month’s duration in their respective units of deployment.
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Exclusion Criteria

Frontline healthcare providers who were newly deployed to work in a given critical care unit, particularly those who had worked
in the critical care unit for less than one month, were excluded. This is because such individuals may still be lacking reasonable
understanding of some of the questionnaire items in relation to behaviours and practices in their respective units of deployment.
Also, this study excluded the personnel who had been away on leave for periods lasting longer than one month because there
could be new changes (improvements or declines) regarding patient safety in their respective units that the person may not be
aware of. Nursing, medical and other health science students were considered as health workers to be part of the survey during
data collection for construct validity.

Sample Size and Sampling Methods

Eight® participants were enrolled as a panel of experts in rounds 1 and 2. These were purposively selected based on one’s
professional training background and experience in critical care delivery and conducting health research. In the survey,
a total of 256 frontline health workers participated. Participant selection for the survey was by population sampling
method whereby everyone who met the inclusion criteria was considered a potential participant in the study, as borrowed

from previous similar studies.'*'?

Data Collection Process

For the face and content validation, the experts were provided with adequate information regarding the study and its
purpose, as well as instructions to guide them in rating the tool items. For construct validity, the appropriately modified
tool following the first two rounds of the study was administered to the targeted respondents in a survey. Given that the

14,15

study was conducted among health workers and that English is the official language for Uganda, all data collection

instruments were administered in the English language only.

Statistical Analysis

Face Validity

A complete decision rule was used. In a procedure similar to that of Zaichkowsky'® and Zamanzadeh et al,'' only items
that were rated as completely or somewhat clear by at least 80% of the experts were retained. Two items fell below this

cut-off mark in this study but were retained following rephrasing as suggested by the experts.

Content Validity

Content Validity Index (CVI) was assigned to the cumulative average of the level of agreement among the participants.''
The CVI refers to the proportion of items of an instrument that achieves a relevant rating by the panel expert
participants.'”'® The rating scale was dichotomized as “relevant” (score of 2 or 3) and “not relevant” (score of 1).
The CVI for both item level (I-CVI) and scale level (S-CVI) was calculated. I-CVI was computed as the number of
experts giving a score of 2 or 3 for relevance of each item, divided by the total number of experts for that item. The I-CVI
gives the proportion of agreement on relevance of each item, while the S-CVI is the proportion of items on an instrument
whose content achieved a score of 2 or 3 by experts.'" Each item would be judged as follows: appropriate if its I-CVI is
>79%, needs revision if the I-CVI is 70-79%, and to be eliminated if <70%.

S-CVI was calculated using both the universal agreement among expert participants (S-CVI/y,) approach and the
averages of item-level CVIs (S-CVI/aye) approach. In the S-CVI/y4 approach, the number of items considered relevant
by all the judges (or number of items with CVI equal to 1 [100%]) was divided by the total number of items; while the S-
CV1I/ave approach utilized the average scores of item-level CVIs after dichotomizing the responses.''

A CVI of greater than 80% was considered high enough to confer a high level of agreement (majority of the panel
members agreeing that items are relevant to concepts being investigated).!”'® The same authors contend that 80% of the
participants must agree in order to retain an item in the tool.
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Construct Validity

For the tool items rated on a Likert scale, ie items 1-40, each response was assigned a score as follows: strongly disagree=0,
disagree=25, neutral=50, agree=75, strongly agree=100. The negatively worded items (ie items 2, 11, and 36) were reverse coded
for meaningful scoring as guided by the tool’s authors.”*® Mean scores for each item were then computed. Construct validity of
the tool was analysed using structural equation modelling in confirmatory factor analysis (CFA), based on the previously
identified constructs by the authors and other users of the tool in their population settings.** Accordingly, principal component
analysis (PCA) and/or exploratory factor analysis (EFA) were bypassed. All the CFA work was done using Stata/MP version
14.0. The first model was fitted with specifications based on the previously known construct compositions. Model fitting
estimations were executed using the maximum likelihood with missing values (MLV) method to cater for a few items that had
missing data. The model’s overall goodness of fit parameters, the corresponding modification indices (chi-square >3.84), factor
loadings and corresponding error terms, as well as practical plausibility were put into consideration in order to identify which
modifications to make in the model. Desirable parameters included an RMSEA <0.05, pclose >0.05, CFI and TLI values >0.95,
a small chi-square value with a corresponding p >0.05, as well as factor loadings above 40%, particularly for the items loading on
single constructs in the model. All these evaluations and modifications were done in a series of back-and-forth steps until a model
with satisfactory goodness of fit indicators was attained as final. The final model was then tested for internal reliability by
calculating the Cronbach’s alpha coefficient both at the overall scale level and individual construct scale level.

Ethical Considerations

We obtained IRB approval from Mbarara University of Science and Technology Research Ethics Committee (MUST-REC)
under registration number 04/07-20, and subsequently secured administrative clearance from each of the study sites ahead of
commencing the data collection field exercise. Further, written informed consent was individually obtained from every
participant before completing the questionnaire. All participants were compensated for their time taken to participate in the study.

Results

Face Validation

All the core items of the toll were rated by the experts as at least somewhat clear, except items 27 and 29. Based on these
ratings alone, therefore, items 27 and 29 were to be modified and the rest to be retained as they were. However, the
experts pointed out quite a number of areas to address in order to improve the tool’s face validity for the Ugandan
context, as detailed in Table 1 and addressed accordingly.

Content Validation

All items attained satisfactory item-level content validity (I-CVI) of at least 89% after dichotomizing the ratings, giving
an overall S-CVI/,. of 100%. Notably, 31 out of the 36 items were rated as relevant by all the experts (I-CVI = 100%),
giving a S-CVI/y, of 86.1%. Since all 36 items acquired an I-CVI above the threshold (>79%) for retention,'' they were
all retained in the tool. However, some changes were still made in the tool at this stage upon comments and
recommendations but which also related to clarity issues. Four new items were suggested for addition to the 36-item
tool regarding effective communication as another dimension of patient safety culture, as follows: item (37)
Documentation of all aspects of patient care is a priority in this unit; (38) Patients are encouraged to communicate
their feelings about the care provided in this unit; (39) Clear guidelines exist to notify patients when some resources and
drugs are required for the patients; and (40) Clear guidelines exist for patients to express their views about the care
provided here (eg customer care personnel, social worker and public health personnel communicate to patients).

Construct Validation

The respondents mostly agreed with item 15, which states “I like my job”, giving it a mean score of 91.2(+16.3) out of
100. This was followed by item 6, which relates to teamwork climate between nurses and medical doctors in the clinical
units, with a mean score of 85.0(£21.1). Conversely, items 29 and 36, which respectively relate to staff—patient ratio and
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Table | Verbatim Comments and Suggestions by the Experts in Face Validation of the Tool and Actions Taken to Address the
Comments

Panel Member | Comments and Suggestions Verbatim

FPM 3 Fellow physician and resident physician not clear among “position” options. Underlines “peds” under “primarily” options
FPM 4 Consider separating hospital and unit management items
FPM 6 How many levels are there? (item 29). Not clear - if | am between 6 to || months, how many? (years in specialty). Underlines

“speak up” in item 2, “errors” in items || & 13, “info” in item 28, “discipline” in item 32, and “breakdowns” in item 36. Why
make me to read all this when | am going to pick one? (under “position” options)? Font size too small, difficult to read. Shading
(with pencil) takes a lot of time, consider ticking instead. Instructions on how to fill the form are not clear, consider having

a Likert scale for each item.

FPM 7 | think it would be more clear if this instruction started with the part of “please complete this survey with respect to ....” then
continue with “l work in ...” (opening instruction). Item 24-28 seem to need their separate instructions; it has appeared to me
somehow incomplete. | suggest that background information is moved to the section above the tool items (ie just before

item 1). Rated attending/staff physician and physician assistant/nurse practitioner as not clear under position options.

FPM 8 The words are too small, please increase font size and space. You may need additional instructions for items 24-28. For item
25, put the word “knowingly” at the end; items 27 and 28 are not complete colloquially. In item 34, the word “staff” may be

confusing, it was not used in items 33 and 35 which read more clearly. The section for years in specialty, some of the answer

options have units in months and not years. The section on “primarily” is not clear.

Abbreviation: FPM, Face validity panel member.

episodes of communication breakdown in the clinical unit, scored the least. They received mean scores of 52.5(£33.9)
and 52.6(£28.1), respectively (Figure 1).

Part (b) of items 2428, which relate to perceptions of hospital-level management, registered the highest frequency of
missing data across all items ranging from 15(5.9%) for item 28b to 18(7.0%) for item 24b. Figure 2 graphically depicts
this contrast. Owing to this high frequency of missing data distinctly observed to affect only hospital-level management,
the subsequent structural model building utilized only unit management-related items for analysis under the dimension of
“perceptions of management” in the model.

Construct Validity Model

The structural equation model (SEM) as first fitted based on the original construct compositions yielded acceptable
parameters on the root mean squared error of approximation (RMSEA), with a value of 0.051 (90% CI: 0.044—0.057,
pclose=0.427). But the other parameters for the model’s overall goodness of fit were indicative of a poorly fitting model.
These included a low CFI of 0.884 and a low TLI of 0.871. The corresponding internal reliability indicators were also
satisfactory, with an overall scale Cronbach’s alpha of 0.8881 and the dimension level Cronbach’s alpha values ranging
from 0.6187 for the teamwork climate to 0.8106 for stress recognition. In the final model, the parameters were indicative
of a perfectly fitting model with an RMSEA value of 0.030 (90% CI: 0.019—0.039; pclose=1.000), CFI=0.966, and
TLI=0960. Similarly, the internal reliability indicators were even better, at Cronbach’s alpha 0.8967 for the overall scale,
and the construct level Cronbach’s alpha values ranged from 0.6397 to 0.8151.

Discussion
Face Validity

A number of issues were raised about the face validity of the SAQ short form (2006) in its original version for the
Ugandan context. The small font size and single line spacing through all items in the original tool version would be one
of its face validity strengths since everything fits on one page thereby motivating the potential respondent to seemingly
undertake a short questionnaire.”'*> However, some of the experts found the tool difficult to read because the words
seemed too small and compacted thereby suggesting change. Even though Uganda’s official language is English,'*'>
some of the experts anticipated that certain short forms and vocabulary used in the original tool version would not be
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Figure | Graphic display of the mean scores by tool item.

familiar to the intended participants in a self-administered questionnaire. This is in line with the established knowledge
that even when people use the same language as a medium of communication, there may be differences in familiarity, use
and choice of certain vocabulary and phrases across different communities.”>** Consequently, changes made in the
affected items included writing the short forms in full as well as paraphrasing while keeping the original meaning intact.
This finding of issues with vocabulary or terminology necessitating changes in the SAQ is similar to what was done
during validation of the Portuguese version,”> among other studies with similar findings and actions on face validity.

The feasibility, logic and clarity of some of the instructions to the respondents also became an area of concern to some
of the reviewing experts. For instance, shading with use of pencil to select an appropriate response was foreseen to be
cumbersome to the respondents owning to the fact that most people use pens instead of pencils while at work. Intuitively,
questionnaire instructions that are interpreted by potential respondents as too demanding discourage participation. This
instruction was thus changed to circling the chosen response option in order to minimize non-responses. Shading the
response option to reduce ambiguity in the instructions was another change made in response to the panel experts’
comments and recommendations, as shown in Table 1.!%:1¢

Content Validity
The tool attained very good content validity, with an S-CVI of 100% on average agreement and 86.1% on universal
agreement by the expert panel members. With 31 of the 36 items in original tool version receiving a CVI of 100% and the
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Comparison of missing data in items 24-28

Frequency

ITEM 24 ITEM 25 ITEM 26 ITEM 27 ITEM 28
Items
Unit management Hospital management

Figure 2 Comparison of frequency of missing data between unit-level and hospital-level management-related items.

least receiving a CVI of 86%, it is clear that the tool reviewing experts perceived all items in the tool as being at least
moderately relevant regarding assessment of patient safety culture in critical care settings in Ugandan hospitals. High
content validity of the SAQ short form (2006) is a similar finding in a variety of other studies that have validated the
tool.>° Partly because of this observation, the option “not applicable” was struck off among the expected responses from
the targeted respondents. This is somewhat contrary to the recommendations from a similar study in Norway.?® This
decision was also supported by the anticipation that some respondents in a self-administered questionnaire tend to think
that an item does not apply to them whenever they do not seem to understand its content and thereby inappropriately
select the option “not applicable”. Even though each of the newly added items would demonstrate optimal factor loadings
above 0.4, the whole set was left out in construct validation of the tool in this study since it could not fit the assumption
of a priori existence as required for the type of structural equation modelling used for data analysis.

Construct Validity
The data fulfilled the requirements for factor analysis. The Kaiser—-Meyer—Olkin (KMO) value was 0.8605, which is way
above the minimum value recommended for sampling adequacy in factor analysis, ie 0.50°” or 0.60 as reported in some
studies.”® Inter-item correlations also existed and were substantially stronger among items assumed to be compositions of
the same constructs based on the a priori model by the tool’s authors.”° The assumption of multivariate normal distribution
too was fulfilled in this survey’s data ahead of factor analysis (Figure 1). The assumption of a priori existence as required
specifically for the confirmatory factor analysis (CFA) applied in the study was based on the scale for calculating the
dimension-level mean scores as provided by the University of Texas Health Science Center at Houston (UTHealth).?
Despite the modifications made to the tool’s instructions following face validity in an effort to improve clarity of the
instructions on how to complete items 24-28 (items related to perceptions of management), a reasonable number of the
respondents still probably experienced confusion on this part and consequently left the items blank. Since part (a) of
these items appeared first in the tool sequence, it is possible that it was the most noted part for the respondents. On the
other hand, it is also possible that respondents were only concerned with management of their respective units and
probably thought that hospital-level management was not applicable to them. But in comparison with a similar previous
study in Denmark, even when the items on perceptions of management were not split, and were left as simply
“perceptions of unit management”, items of this construct still received the highest rate of missing data.”® As a result,
and to minimize influence of missing data, only the unit-level management parts of items 2428 were considered for data

analysis in construct composition of the construct “perceptions of management” in this study.
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Similarly, item 15, which states that “I like my job”, did exhibit weak factor loading with a high error term whose removal
from the construct “job satisfaction” improved the goodness of fit indicators. Whereas this item attained the highest overall mean
score at item level, it appears to seek an individual’s inner feelings about their work independent of where they work. For
example, an individual could be proud of their job as a healthcare provider in their respective profession but when they are
16719 that constitutes the

construct “job satisfaction”. This is in line with the knowledge that self-efficacy alone does not determine job satisfaction as there

dissatisfied with the unit where they work and other aspects of the job as measured by the other items

are several other factors that influence an individual’s job satisfaction, such as clarity of role, working conditions, and
interpersonal relationships in the work place, among others.*”

The final model exhibited generally good indicators for internal reliability. The overall Cronbach’s alpha was 0.8967
and, apart from the construct “teamwork climate” which had a Cronbach’s alpha of 0.6397, the rest of the constructs had
Cronbach’s alphas above 0.75 (Table 2). These statistics do not distinctly differ from those exhibited by the original
version of the SAQ short form (2006).%! Additionally, although Cronbach’s alphas that are at least 0.75 are desirable for

Table 2 The Construct Validity Model from Confirmatory Factor Analysis: Specifications, Goodness of Fit Indicators, and Internal
Reliability Coefficients

Properties/Features First Model (Based on a Priori Model) Final Model (After Construct Modification)
Tool items

Overall Items: 1-13, 15-32 Items: |, 3—14, 16-24, 26-32
Teamwork climate Items: 1-6 Items: |, 3-6

Safety climate Items: 7-13 Items: 7-13, 3

Job satisfaction Items: 15-19 Items: 16—-19

Stress recognition Items: 20-23 Items: 20-23

Unit management Items: 24a—28a Items: 24a, 26a—28a, |14, 32
Working conditions Items: 29-32 Items: 29-32, 4, 19
Goodness of fit parameters

Chi-square: value (p-value) 694.28 (p <0.001) 424.98 (p=0.002)

Root mean squared error of approximation (RMSEA)

® Value (pclose)

0.051 (pclose=0.427)

0.030 (pclose=1.000)

® 90% Cl 0.044-0.057 0.019-0.039
Comparative factor index (CFl) 0.884 0.966
Tucker—Lewis index (TLI) 0.871 0.960
Coefficient of determination (CD) 0.999 1.000
Internal reliability: Cronbach’s alpha (no. of items)

Overall scale 0.8881(31) 0.8967(29)
Teamwork climate 0.6187(6) 0.6397(5)
Safety climate 0.7874(7) 0.7951(8)
Job satisfaction 0.7374(5) 0.7641(4)
Stress recognition 0.8106(4) 0.8106(4)
Unit management 0.7532(5) 0.8151(6)
Working conditions 0.7244(4) 0.7689(6)
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reliability of a tool, values above 0.6 are acceptable.’’ Overall, these psychometric properties are satisfactory and
comparable to those registered from other validation studies on the same tool in other parts of the world 26-2932736

Limitations

This representation may not be sufficient to generalize the findings to the entire country since all the survey respondents
were drawn from only three hospitals. Utilising only unit-level management-related items under the “perceptions of
management” construct in the model could have influenced the model estimate outputs.

Conclusion

These findings show that the safety attitudes questionnaire short form (2006) in its original version had less than
satisfactory face validity in the context of Uganda. Although 33 of the 36 items were rated by the experts as being at least
somewhat clear, the comments and suggestions necessitated a number of changes. The content validity was quite
adequate in the tool’s original form. On construct validity, the tool maintained the same constructs but with necessary
changes in the constituent item sets from the original. The overall scale reliability and construct-level reliability were
adequate both before and after construct specification modifications. The final model has not only good reliability of the
overall scale and constructs, but also satisfactory goodness of fit indicators. This followed satisfactory sampling adequacy
in the survey, with a KMO value of 0.8605.
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