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Abstract
Abstract

Observing over-led and under-managed, over-managed and under-governed, and even out of these health organizations remains a
common phenomenon in low and middle-income countries. The current study looks at the health system workforce’s performance
capacity towards integrated leading, managing, and governing practices and its predictors in Ethiopia. Eight hundred thirteen health
facility employees completed a multi-item questionnaire. The data were �tted to factor analysis and ordinal logistic regression models.
The factor analysis was employed to develop a scienti�cally reliable and empirically scalable measurement model. The model was
assembled from items rated, factors extracted and error variances observed. Besides, the health system workforce’s performance
capacity was computed and labeled. Moreover, the ordinal logistic regression was conducted to identify predictors of the performance
capacity. The outputs of factor analysis provided a four-factor measurement model. This model had acceptable estimates, composite
reliability, and average variance extracted. Eighty-four percent of the participants had reported low (41.3%) and moderate (42.7%)
performance capacity towards integrated leading, managing, and governing practices. Sex and responsibility were among signi�cantly
associated predictors. Empowering the health system workforce towards integrated leading, managing and governing practices using a
scienti�cally reliable and empirically scalable model is important, particularly in resource-limited settings. In this regard, the policies and
strategies should give due attention to females and service owners. The current results could provide a foundation for training and
future research.

Background
Observing over-led and under-managed, over-managed and under-governed and even out of these health organizations remains a
common phenomenon, particularly, in low and middle income countries[1]. This puzzle has been palpated in dealing with the
successes, glitches and trends of health initiatives to ensure Universal Health Coverage (UHC)[2, 3].

Particularly, in driving the Millennium Development Goals (MDGs) that were in place from 2000 to 2015, diverse experiences were
recorded from countries around the world[4, 5]. Reports show that many countries have made incredible achievements; some others
made optimal improvements, and few with little progress[5]. These trends doubted the reachability of the goals in considerable number
of countries.

This doubt unduly pressured the globe to sit for a strategy (2007) through the World Health Organization (WHO)[3, 6, 7]. As a result,
leadership and governance is regarded as the locus of all other critical health system building blocks[8, 9]. This is also underlined to be
continuing as a locus in executing Sustainable Development Goal three (SDG-3) that is “ensure healthy lives and promote well-being for
all at all ages”[10].

Currently, there is a promising signal in that the health system workforces at all levels look forward to applying scienti�cally reliable and
empirically scalable integrated Leading-Managing-and-Governing (L+M+G) practices[11-13]. Following this, though donor driven, many
low and middle income countries including Ethiopia have launched an integrated L+M+G practices capacity building package[11, 14].
Integrated health system L+M+G practices can generally be stated as the process of in�uencing people for functioning tasks in an
ethical and moral manner to improve and maintain societal health and well-being.

Although integrated health system L+M+G has caught the attention of the health system workforce in considerable number of low and
middle-income countries, yet, there has been dearth of attempts to develop or test scienti�cally reliable and empirically scalable
integrated models of practices of the three paths[4, 13-15]. Some reasons can be mentioned to such dearth of attempts. First, since
long ago, concepts of leadership[16, 17], management[18, 19] and governance[20, 21] have been seen as separate agencies. Second,
preaching these paths as they belongs to an elite group of people who are naturally gifted, rather than discoursing as every ones job is
another reason. Third, poor integration between the three worlds: civil service, academic sphere and research institute. Usually, the
workforce residing in civil service focus on how to do it; those nesting in academic sphere emphasize on what it is, and those living
within research institute stress on how to model it. Finally, it would be that the integration concept is donor driven, meaning it is not
initiated from within.

Studies indicate that the health system workforce capacity towards leading or/and managing or/and governing practices improves Key
Performance Indicators (KPIs)[1, 13, 22-26].  Some other studies report that there is a signi�cant duplication among the practices of the
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three dimensions[22, 27].  Moreover, integrating distinctly put, but duplicated practices will be di�cult unless the diverse L+M+G practices
are amalgamated meaningfully. This, in fact, needs rethinking and redesigning beyond the rhetoric[25, 28, 29]. 

Thus, the current study levels the performance capacity of the health system workforce towards integrated L+M+G practices and
identi�es predictors that affect it in northwest Ethiopia. This is done after developing and testing a measurement model, benchmarking
the Management Science for Health (MSH) integrated health system L+M+G practices framework[11, 14], illustrated in �gure 1. This
framework was developed in 2015[14], and has been introduced in many low and middle income countries including Ethiopia[4, 11, 14].
As indicated in �gure 1, the model consists of twelve practices, of which four-practices are put parallels for leading, managing and
governing paths in equidistant[28, 30, 31]. Nonetheless, neither how these practices are correlated nor modeled is yet reported. Why do
not people see it? 

Generally, this may be due to the long-standing rhetoric that leading[16, 17], managing[18, 19] and governing[20, 21] are seen as distinct
paths. The interruption power of this thought towards seeing soundly correlated and modeled L+M+G practices can be exempli�ed with
the problems that have been raised by considerable participants who have trained putting the above model at the locus in Ethiopia[4].
The problem can be summarized with two-fold: �rst, the model comprises numerous jargons which needs more investment on what it
is, than how to do it; second, while the jargons can be understood with what is so ever investments, the issue of cross duplications
among them are followed.

Thus, the results of this study could support to scheme scienti�cally reliable and empirically scalable capacity building policies and
strategies towards performing integrated health system L+M+G practices.

Methods
Study design, participants and data collection

This study, designed to be cross sectional, aimed at leveling the performance capacity of the health system workforce towards
integrated L+M+G practices and identifying its predictors. Eight hundred thirteen participants, aged 18 years and greater, were included
in the current study. These were the health system workforce, selected from 32 health care organizations located in northwest Ethiopia.
Data from these participants were collected using structured self-rated multi-item questionnaire. Each participant rated his or her
respective staff capacity towards performing integrated L+M+G practices. The process was strictly anonymous and questionnaires
completed were stored in a locked cabinet.

Measures

Twenty-six items with �ve-point Likert scale were rated. The scales were ranged from 1 = very low to 5 = very high. The test stimuli
(psychometric properties) of the questionnaire was re�ned through rigorous debrie�ng sessions. The debrie�ng was focused on
instrument clarity, question wording and validity. Five specialists of health service management, of whom three were from civil service
and two from the academic spheres were involved in reviewing the questions and wordings. The questionnaire was pre-tested on 42
participants working in similar settings but out of the actual study area. Finally, an item was retained only if there was an internal
consistency, alpha value, of 80% or greater[32].  

Analysis

Data were entered using Epi-demographic Information (Epi-Info) version 7 and analyzed using Statistical Package for Social Science
SPSS version 22. In analyzing this data, different techniques such as descriptive, exploratory factor, composite reliability, average
variance extraction and ordinal logistic regression were employed. 

Descriptive analysis

Information about the socio-demographic characteristics of the participants, and the central tendency of the rated items was
summarized with descriptive statistics.

Exploratory factor analysis

Exploratory Factor Analysis (EFA) was unlocked to assemble the relationship among factors extracted, items rated and error variances
observed. Here, an item was  the measured variable that is included in the data collection questionnaire; a factor was unobserved
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variable which typically could not be directly measured, but it was assumed to cause the observed scores on the item; and error
variance was the portion of the factor that could not be predicted from the remaining factors.

About �ve data to model �t indices were tested: inter-correlation of .3 and greater, Kaiser-Meyer-Olkin (KMO) test of overall Measure of
Sampling Adequacy (MSA) of .5 and greater with Bartlett's test of sphericity (P<.05), intra-item consistency of .7 and greater, total
variance explained of 60% and greater, and communality of .5 and greater[33-35]. The communality represented proportion of each
item’s variance that can be explained by the factors[34, 36]. Due to violating the rule of communality (table 3), two items were removed
from the original 26-item dataset and reduced it to a 24-item dataset.

EFA with the these dataset was iterated to extract factors and to display factor loadings using principal axis factoring method with
varimax rotation and a cut point of eigenvalue greater than 1. But, another four items (discussed somewhere else) were removed from
the 24-item dataset, due to violating the rule of complex structure, that is, any factor had not been resided on more than one item with
factor loadings of .4 and greater [33]. It showed that the dataset that satis�ed the necessary requirements of factor analysis was
reduced again to a 20-item dataset. From this dataset, the measurement model intended for leveling the performance capacity of the
health system workforce towards integrated L+M+G practices was developed. Moreover, to make this measurement model more
meaningful, factors extracted were labeled considering the contents (scienti�c and empirical domains) of the items clustered within
them[36-38].

Composite reliability and average variance extraction

Composite Reliability (CR) and Average Variance Extraction (AVE) were calculated to test the reliability and validity[39, 40] of the
measurement model using excel 2016. The reliability of the model was tested with CR, which was calculated from the squared sum of
factor loadings divided by the squared sum of factor loadings and the sum of error variances[41]. To rea�rm the reliability of the model
the CR was triangulated with the total variance explained. Whereas, the validity of the model was tested using the AVE, which was
triangulated with factor correlations.  The AVE was calculated from sum of factor loading squared divided by sum of factor loading
squared and sum of error variances[42]. The squared root of AVE was also considered, by which the presence of validity was supported
if this value was greater than most of the correlation coe�cients of items clustered within its own factors. Correlations were also tested
whether they were signi�cantly different from zero, which supported convergent validity; or the higher number of times that the item
highly correlated within its own factor compared with the items of the other factors, that in fact covered the divergent validity. Here, the
percent of variability that the items shared was determined by squaring the correlations between items and multiplied by 100. Generally,
the rule is that items should relate more strongly to their own factor than to another factor.

Labeling the performance capacity of the health system workforce

The performance capacity of the health system workforce towards integrated L+M+G practices was computed from the 20 items
indicated on the measurement model (�gure 2). This again was leveled into four ordinal categories, which were labeled as low,
moderate, high and very high that represented scores of <60, 60-79.99, 80-94.99 and >95 respectively, which based the performance
appraisal guideline in Ethiopia (un published document).

Ordinal logistic regression analysis

Ordinal Logistic Regression Analysis (OLRA) with logit link function was conducted to model the relationship between the performance
capacity of the health system workforce towards integrated L+M+G practices and its predictors: socio-demographic characteristics and
items trimmed from factor analysis. Model �tting information that was tested by (-2Log Likelihood) was signi�cant at p<.001. Besides,
the consistency of the observed data tested with Pearson chi-square goodness-of-�t was remained satisfactory with p = 1. In addition,
the explained variance of the outcome variable from the predictors was tested by pseudo r-squared value (Nagelkerke’s R2 =.765), which
indicated strong association. Moreover, the test of parallel lines or testing proportional odds assumption that is testing whether the
location parameters (slope coe�cients) of predictors were the same across outcome variable categories was tested by (-2Log
Likelihood, and became non-signi�cant with Probability value (P) = .487. This showed that the slope coe�cients were the same across
response categories, which told that there had no evidence to reject the parallelism hypothesis. Finally, to interpret the impact of
individual predictors in a better way, odds ratios with 95% Con�dence Intervals (CIs) were calculated from the odds.

Results
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Socio-demographic characteristics of participants

Table 1 presents the participants socio-demographic characteristics. From 813 participants, 396(48.7%) were females and 582 (71.6%)
were service owners. Their mean (+ standard deviation) age was 29 (+5) years. The ages were ranged from 18 to 56 years.

Indices test of measuring items

Table 2 indicates the means (x̅), standard deviations (s), and correlations (r) of measuring items. The means and standard deviations
were included to show the central tendencies together with the corresponding dispersions as part of the descriptive statistics.

The inter-correlations presented on the off diagonal part of the table ranged from .328 to .812. When each correlation is squared and
multiplied by 100, it determines the percentage of variability that the respective two variables shared. For example, when the coe�cient
.328 that is the coe�cient between item “12” (row) and item “1” (column) is squared, it becomes .108, and when multiplied by 100, it is
10.8%. This shows that the two items shared 10.8% of the variability each other.

Likewise, the correlations indicated on the diagonal section of the table were the correlations of the individual items with itself, which
often gives the value of one, telling perfect correlation.

Table 3 presents other tests of indices for the dataset that is internal consistency and communality. The MSA for individual items,
which is displayed on the off diagonal part of the table were .936 and greater; the overall MSA was also .962 with (P<.001).

Considering the communalities, which are indicated at the last column of table 3, particularly values on the off bracket, two items: (1)
set annual and strategic organizational plan with (communality = .470); and (2) allocate adequate resources for work with
(communality = .498) were violated the statistically recommended cutoff point. Respecting the rule of thumb that is removing a single
item with a minimum value at a time, a series of factor analysis was run until all the items had a communality of .5 and greater. Thus,
by removing “set annual and strategic organizational plan”; and iterated the analysis, the communality for “allocate adequate resources
for work became .481. The analysis was iterated eliminating it, and at this point the output, particularly presented within the bracket,
showed that the remained items had communality .5 and greater. At this stage, the original 26-item dataset was reduced to a 24-item
dataset.

Factor extraction

Table 4 displays the variance explained by the initial solution, extracted factors and rotated factors. In all the three sections of the table,
the total column reports the amount of variance, or the eigenvalue in the original items accounted for by each factor. The percent of
variance column contained the percent of total variance accounted for by each factor. Finally, the cumulative percent column contained
the cumulative percentage of variance accounted for by the current and preceding factors.

The �rst section of table 4 indicates the initial eigenvalues or the variances of the factors. For the initial solution, there are as many
factors as items, and in correlation analysis, items were standardized, to mean that each item had a variance of 1, and the sum of the
eigenvalues equals the number of factors. The eigenvalues greater than 1 were taken as the cutoff point. Accordingly, the �rst four
factors were extracted, accounting for 68.434% of the total variance.

The second section of table 4 presents the extraction sums of squared loadings. The number of rows in this section of the table
correspond to the number of factors retained. In the current case, four factors were retained; thus, there were only four rows in this
section of the table. The values in this section of the table were calculated in the same way as the values in the initial eigenvalue
section, except that here the values were based on the common variance. These values were lower than the values in the initial
eigenvalue section, because they were based on common variance, which is always smaller than total variance.

The third section of table 4 shows rotation sums of squared loadings. The values in this section of the table represent the distribution
of the variance after rotation. The rotation maximized the variance of each of the factors, so the total amount of variance accounted for
was redistributed over the four extracted factors. For example, before rotation factor 1 accounted for considerable level of variance than
the other three that is 52.612% compared to 6.596%, 5.070% and 4.156% move from factor 2 to factor 4, but when rotated, it accounted
for only 20.572%, compared to 15.771%, 13.798 and 12.716% respectively.

Factor loadings
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Table 5 provides factor loadings and communality values of the 20-item dataset. This was displayed after trimming another four items
that violated the rule of complex structure.

Firstly, “provide appropriate feedback to other organization members” with factor loadings of .446 and .544 within factors 1 and 2; and
“look for best practices in the last 12 months” with factor loadings of .415 and .522 contained by factors 3 and 4 respectively.

Secondly, “match deeds to words” with factor loadings of .508 and .457 within factors 2 and 4; and “develop a structure that provide
accountability and authority” with factor loadings of .405 and .607 enclosed within factors 2 and 3, respectively.

In the factor loadings table, unless the coe�cients .4 and less were suppressed to emphasize that which factor was highly loaded on a
speci�c item, other ways all the factors had a loading on each item. Perhaps, if each loadings was displayed, it could be supportive to
check the communality of each item manually[34], which was displayed in the last column of the table. Likewise, unless factor loadings
were sorted by size, other ways the table could also be presented differently.

Factor labeling

The four factors extracted were labeled considering the contents (scienti�c and empirical domains) of the items clustered within each
of them[36-38]. As indicated on table 5, the eight items that loaded highly on factor 1 seemed to value the different aspects of
organizational principles. Thus, this factor was labeled as compliance with principles. Besides, the four items that loaded highly on
factor 2 contained diverse characteristics of strategy. Hence, it was termed as strategic sensitivity. Additionally, another four items that
loaded highly on factor 3 appeared to correlate to various features of system development. Then, it was named as system building. 
Finally, the remaining four items that loaded highly on factor 4 gave the impression to relate to context. Accordingly, it was called as
contextual thoughtfulness.

A four-factor measurement model

Figure 2 indicates the four-factor measurement model. Observing the �gure from left to right, the lines rayed from performance capacity
of the health system workforce towards integrated L+M+G practices denote the factors extracted. The lines radiated from each factor
towards the item represent the degree of correlation of each item with the corresponding factor. The lines re�ected against each item
symbolize the error variance. These variances were calculated from one minus communality (values in the last column of table 5),
which explained the portion of each observed item that was not predicted from the factors. The higher error variance (.5 and greater)
indicated that an item might not belong to any factor.

Reliability and validity test

Table 6 presents the Composite Reliability (CR), and Average Variance Extraction (AVE) of each factor. For example, the CR for
compliance with principles is .921, which could be interpreted that the reliability of this factor in the measurement model was 92.1%;
and the AVE for it was .598, which means that it explained 59.8% of the variance of the corresponding items in the measurement model.

 Levels of performance capacity towards integrated L+M+G practices

Figure 3 indicates the levels of performance capacity of the health system workforce towards integrated L+M+G practices. For instance,
about 41.3% of the health system workforce had low level of performance capacity towards integrated L+M+G practices.

Predictors of performance capacity towards integrated L+M+G practices

Table 7 displays estimated coe�cients of the ordinal logistic regression model. The estimates labeled “threshold” indicated that where
the latent variable was cut to make the groups that were observed in the table, other ways it was not used in the interpretation of the
results.

The other estimates labeled “location” were the ones that the researchers interested in, which were the coe�cients (odds) of the
predictors.

To interpret the impact of individual predictors in a better way, proportional odds ratio with 95% CI, for each categories of predictors
were calculated by coe�cient exponentiation, which were indicated in the exponential (EXP) column of table 7.  From the observed
signi�cance levels: sex and responsibility were signi�cantly related (P<.05) to the levels of performance capacity of the health system
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workforce towards integrated L+M+G practices, whereas, age, educational level and service year were appeared non-signi�cant (P>.05).
For example, the odds ratio of male health system workforce was 1.502 (95% CI, 1.038 to 2.173); which could be interpreted as being
male health system workforce was 50.2% higher to perform integrated L+M+G practices in a very high level compared with those of
females (p = .031), holding all other predictors in the model constant. Furthermore, all the six items that were trimmed from the
measurement model and treated as predictors were signi�cantly related to the levels of performance capacity (p<.05).

For instance, the odds ratio of the health system workforce who had very low rate of ‘look for best practices in the last 12 months’ was
.029 (95%CI, .011 to .080). This could be inferred as very low rate of “look for best practices in the last 12 months”, reduced the
workforces’ higher level of performance capacity towards integrated L+M+G practices by 97.1% compared with very high rate of it (P =
.000), holding all other variables in the model constant.

Discussion
The current study levels the performance capacity of the health system workforce towards integrated L+M+G practices. It also identi�es
predictors related with this performance capacity. These are done after developing and testing a four-factor measurement model.

This measurement model provided from a study done in Ethiopia can catch the attentions of the health system workforce at all levels,
particularly in low and middle-income countries [4, 11, 12, 14]. In fact, the workforce in such countries are assigned to ensure UHC in an
increasingly socially, politically, economically and technologically turbulent ecosystem[4, 5]. These turbulences might be overcome by
empowering the health system workforce towards integrated L+M+G practices, using scienti�cally reliable and empirically scalable
models.

This concept is supported by some studies, which report that capacitating the health system workforce with the 12-practice integrated
L+M+G framework improves the Key Performance Indicators  (KPIs) of health services[22-25]. Nevertheless, few other studies report
that there exists signi�cant duplications among the practices assembled in the 12-practice framework[22, 28]. This might emanate, on
one hand, from the rhetoric that accounts these paths as separate[17, 18, 21], and on the other hand, from the lack of using statistically
reasonable techniques in modeling the 12-practice framework.

Thus, the current study answers the existing gaps in modeling integrated leading-managing-and-governing practices, through three
main actions. Firstly, these authors collected the data using the multi-item questionnaire that incorporates a representative number of
items from the three none hostile paths. Secondly, they employed a statistically reasonable technique that is factor analysis with
varimax rotation in extracting factors. Finally, they developed a measurement model by assembling these four factors together with the
items rated and error variances observed.

In the meantime, to make this measurement model more meaningful, the four factors extracted (table 5) are labeled based on the
contents that the factor loadings re�ect[36-38]. The �rst factor is named as compliance with principles. The word compliance describes
act of acquiescing with a set of rules and the term principle explains accepted rule of action. Thus, compliance with principles could be
stated as ability to act with accepted set of rules. The second factor is labeled as strategic sensitivity. Here, strategic describes
mindfulness about mission and vision and sensitivity refers to strong attention. Hence,  strategic sensitivity might be operationalized as
intensity of mindfulness towards mission and vision[43]. Likewise, the third factor is termed as system building. System means group
of interdependent components that form uni�ed whole[14] and building refers to improving interactions among the components.
Therefore, system building might possibly referred as ongoing process of improving interaction among the components. The �nal
factor is denoted as contextual thoughtfulness. The term contextual refers to state of exploring conditions regarding to the environment
and the word thoughtfulness describes deliberate thinking before doing something. Accordingly, contextual thoughtfulness can be
de�ned as deliberate thinking in exploring conditions regarding to the environment.

The measurement model is also tested for reliability and validity through the values of CR and AVE (table 6) respectively, which in
general show that groups of items assembled in the model are nicely loaded. In addition to the CR, the reliability of the model is
checked with the total variance explained (table 4), in that the value for the �rst factor is quite larger than the next factor [41]. Similarly,
the validity of the model that is the variance is due to the construct, but not due to the measurement error is rea�rmed with the
correlation coe�cients (table 2), besides the AVE. At this point, the correlations are signi�cantly different from zero showing convergent
validity, and the items are highly correlated with higher number of times within their own factor compared with the items of the other
factors demonstrating divergent validity[39, 40, 42, 44].
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Generally, the current measurement model is acceptable in that: all estimates sound well, all estimates are above .5, CR for all factors is
above .7, the total variance for the �rst factor is quite larger, AVE for all factors is above .5, and items are highly correlated with higher
number of times within their own factor.

As noted earlier, the current study levels the performance capacity of the health system workforce towards integrated L+M+G practices
as low, moderate, high, and very high. This leveling base the categories that are indicated in the health system workforce performance
appraisal guideline of Ethiopian.

Though limited in scope, some studies report that the health system workforce capacity towards leading or/and managing or/and
governing practices improves the health service outcomes[1, 12, 22, 23, 26, 27]. Nevertheless, these studies would not report levels of
capacity, as well as, the degree of considering the three paths in assessing it. These might be due to the belief that leadership,
management and governance have been accounted for a small number of actors, perhaps only those who are legally authorized; and
the dearth of representative integrated models respectively. These indicate that there should be a breakthrough that shows the
importance of performing the three paths in an integrated way, using scienti�cally reliable and empirically scalable models, by recalling
that the entire reason being human is leadership or ruler-ship regardless of situations and hierarchies[45].

The current study also models the relationship between the outcome variable and its predictors including socio-demographic
characteristics, by employing ordinal logistic regression (table 7).  Sex and responsibility, as well as, the six items treated as predictors
such as: (1) look for best practices in the last 12 months; (2) match deeds to words; (3) set annual and strategic organizational plan; (4)
allocate adequate resources for work; (5) develop a structure that provide accountability and authority; (6) provide appropriate
feedback, are signi�cantly related. Whereas, age, educational level and service year are appeared insigni�cant.

Though, few literatures hypothesize  determinants (measuring items) for each of leadership, management and governance
separately[18, 20, 46], yet, how they are correlated and modeled, even within the respective path, have not been  tested and reported.

Regarding to leadership, among many contributors, Richard Denny in his book reports 12 determinants: level of organizing details, the
stand of the people to do what they would ask another to do, expectation of what people paid for, perception towards colleagues, level
of creativity, self-perception, indulgence, level of loyalty, leadership approach, title and expertise, environment, and common sense[46].

Likewise, Henri Fayol reports about 14 determinant principles of management: division of work, authority and responsibility, discipline,
unity of command,  unity of direction, subordination of individual interest, remuneration, the degree of centralization, scalar chain, order,
equity, stability of tenure of personnel, initiative and esprit de corps[18].

Moreover, a synthesis paper on effective governance for health revealed 10 determinants of governance: leadership, corruption,
management, transparency, accountability, systems to manage data, participation of key stakeholder, political context, check and
balance strategy, and �nancial resources[20].

The above exempli�cations clearly show that one path is even accounted as determinant for the other path. For instance, leadership
and management are mentioned as determinants of governance. Additionally, regardless of the level of speci�city, most-perhaps-all of
the characteristics mentioned as determinants in one path have a twin concept in the other paths. For example, common sense, unity of
direction, and participation of stakeholder are similar concepts, but mentioned as determinants of different paths. This is the other
reason, in that the current study develops and tests the above mentioned four-factor measurement model, considering representative
items from each path.

Moreover, other than used as hypotheses, the report of the above and the like literatures would be helpless. Particularly, when people or
organizations need to develop capacity building policies and strategies based on socio-demographic characteristics, in which their
relationships with the outcome variable are nevertheless modeled. Hence, to illustrate the gap and provide a founding information, the
current study models the relationships between the outcome variable and its predictors, particularly socio-demographic characteristics.
For instance, being male workforce has a higher performance capacity towards integrated L+M+G practices compared with female
workforce (table 7). This deviation might be arose from that, limited number of females are legally authorized to lead, manage and
govern organizations, mainly in developing countries including Ethiopia. In such countries, this has a historical trend, in which breaking
it and bringing adequate number of females to the stage is a troublesome investment. However, almost 50% of the participants in this
study are females, which might indicate that considerable number of the workforce in the health facilities are females. Thus, whatever
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reasons people have, without empowering half of the segment of the workforce towards integrated L+M+G practices, getting
organizations to the intended stage would be rather impossible.

The other signi�cantly associated predictors (most at P = .000) as indicated in table 7 are the six items that are trimmed from factor
analysis, and �tted to ordinal logistic regression analysis. This implies that, in scheming capacity building policies and strategies, as
well as, designing further research, nesting them within the biologically plausible factor would be more meaningful. For example,
among the six items that are signi�cantly related with the outcome variable in the current study: item 1 can be captured by contextual
thoughtfulness; item 2 can be enclosed within strategic sensitivity; items 3, 4 and 5 can be nested within system building; and item 6
can be contained by compliance with principles.

Away from all the implications, the dearth of available literatures that either develop or test integrated measurement model, level the
performance capacity of the health system workforce towards integrated L+M+G practices and identify predictors, particularly socio-
demographic characteristics that affect it, had limited the depth of our discussion.

Conclusions
Empowering the health system workforce towards integrated leading-managing-and-governing practices is important, particularly in
resource-limited settings.  The policies and strategies in this regard should give due attention to females and service owners. These
policies and strategies should also consider the current four-factor measurement model, which is developed using a statistically
recommended model, factor analysis.

The current results could provide foundations for future research and training. Feature research should be done taking into
consideration: hierarchical variables, mixed design and participants from different countries.  

Abbreviations
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Tables
Table 1 Socio-demographic characteristics of participants (n = 813)

Variables Categories Frequency Percent

Sex Male 417 51.3
Female 396 48.7

Age

 

18-24 years 124 15.3

25-29 years 334 41.1

30-34 years 256 31.5

35-56 years 99 12.2

Educational level 

 

Diploma and less 363 44.6

First degree 411 50.6

Second degree and above 39 4.8

Responsibility

 

Head of office 61 7.5

Process owner 35 4.3

Unit coordinator 135 16.6

Service owners 582 71.6

Year of service

 

<2 years 209 25.7

2-4 years 222 27.3

5-8 years 283 34.8

>8 years 99 12.2

 

Table 2 Means, Standard Deviations and correlations of items (n = 813)
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Item x̅ S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1 3.35 1.103 1                                                  
2 3.36 1.076 .679 1                                                

3 3.11 1.168 .548 .644 1                                              

4 3.33 1.103 .542 .619 .545 1                                            

5 3.38 1.097 .540 .595 .529 .752 1                                          

6 2.86 1.197 .432 .473 .563 .496 .494 1                                        

7 2.97 1.214 .444 .474 .493 .547 .541 .725 1                                      

8 3.25 1.161 .485 .527 .426 .591 .549 .439 .507 1                                    

9 3.04 1.197 .392 .442 .472 .528 .481 .514 .504 .676 1                                  

10 3.00 1.160 .387 .448 .496 .541 .506 .534 .561 .624 .716 1                                

11 3.32 1.165 .413 .394 .369 .506 .523 .369 .380 .434 .455 .490 1                              

12 3.04 1.172 .328 .364 .379 .416 .419 .459 .412 .434 .500 .521 .531 1                            

13 3.06 1.111 .409 .414 .402 .470 .446 .491 .465 .455 .535 .523 .549 .626 1                          

14 3.24 1.126 .449 .500 .456 .516 .521 .473 .467 .430 .447 .449 .531 .499 .665 1                        

15 3.16 1.091 .469 .479 .424 .493 .512 .433 .430 .484 .490 .495 .541 .496 .670 .687 1                      

16 3.22 1.097 .455 .459 .402 .507 .529 .406 .422 .476 .465 .470 .554 .502 .637 .673 .758 1                    

17 3.20 1.136 .470 .466 .450 .537 .501 .394 .443 .455 .449 .506 .518 .402 .538 .598 .634 .657 1                  

18 3.19 1.125 .453 .513 .481 .508 .507 .480 .467 .454 .452 .493 .534 .491 .584 .605 .640 .633 .713 1                

19 3.24 1.230 .428 .475 .360 .540 .510 .321 .349 .470 .393 .410 .454 .338 .413 .487 .525 .507 .580 .572 1              

20 2.95 1.171 .374 .464 .471 .466 .474 .479 .481 .379 .473 .479 .401 .412 .519 .534 .544 .551 .526 .602 .579 1            

21 2.86 1.160 .426 .487 .463 .497 .462 .495 .481 .405 .454 .486 .481 .490 .535 .537 .517 .542 .555 .613 .565 .687 1          

22 2.96 1.162 .412 .462 .407 .513 .544 .440 .503 .416 .426 .471 .490 .431 .516 .542 .546 .547 .560 .603 .564 .666 .753 1        

23 3.10 1.240 .466 .488 .427 .580 .577 .381 .435 .471 .422 .413 .506 .394 .490 .565 .531 .551 .551 .557 .580 .584 .663 .721 1      

24 2.97 1.223 .427 .460 .423 .547 .541 .446 .452 .462 .427 .447 .488 .441 .509 .556 .500 .538 .537 .615 .567 .602 .703 .720 .812 1    

25 3.07 1.284 .439 .449 .358 .558 .535 .365 .423 .477 .437 .444 .452 .353 .462 .524 .513 .518 .547 .538 .637 .532 .621 .649 .722 .731 1  



Page 15/21

26 2.76 1.231 .388 .396 .395 .516 .501 .423 .459 .421 .439 .456 .422 .413 .444 .494 .461 .482 .505 .567 .558 .588 .657 .667 .681 .729 .756 1

Note: The numbers from 1 to 26 represented: 1 = Identify client and stakeholder needs and priorities; 2 = Recognize trends, opportunities,
and risks; 3 = Look for best practices in the last 12 months; 4 = Articulate the organization’s mission, strategy and vision; 5 = Determine
key priorities for action; 6 = Enlist stakeholders to commit resources; 7 = Unite mobilized resources to reach organizational vision; 8 =
Match deeds to words; 9 = Show trust and confidence and acknowledge contributions; 10 = Model of creativity, innovation and learning; 11
= Set annual and strategic organizational plan; 12 = Allocate adequate resources for work; 13 = Develop a structure that provide
accountability and authority; 14 = Considers the organizational lines of authority for delegation; 15 = Integrate work structures and work
flow; 16 = Coordinate practices with other staff‘s programs; 17 = Monitor their achievements against the plan, and take lessons; 18 =
Provide appropriate feedback to other organization members; 19 = Uphold ethical and moral integrity to serve the public interest; 20 =
Establish a consultation mechanism to heard public voice; 21 = Ensure participation of key stakeholders; 22 = Establish alliances for joint
action at all levels; 23 = Oversee a shared direction to achieve organizational mission; 24 = Advocate organizational mission and vision to
stakeholders; 25 = Use resources in a way that maximizes the public well-being; and 26 = Describe the outcomes related to the allocated
resources.

 

Table 3 Internal consistencies and communalities of items (n = 813)

Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 Communality

1 .960                                                   .571(.577)
2 -.375.948                                                 .690(.704)

3 -.135-.293.960                                               .526(.526)

4 -.002-.143-.068.965                                             .659(.659)

5 -.057-.084-.064-.418.961                                           .622(.622)

6 -.038.012-.197-.008-.050.936                                         .566(.560)

7 -.046.004 .032-.081-.073-.504.943                                       .574(.580)

8 -.090-.125.083-.093-.046.054-.121.954                                     .525(.527)

9 .031 .027-.071-.041.028-.091.039-.364.948                                   .613(.623)

10 .076 .014-.102-.039-.014-.031-.122-.175-.353.961                                 .650(.658)

11 -.071.074 .022-.053-.126.039 .034 .040-.039-.101.977                               .470 (-)

12 .039-.001-.010.017-.035-.066.027-.042-.055-.108-.185.963                             .498(-)

13 -.044.047 .049-.038.086-.062-.017.021-.109-.024-.078-.280.966                           .675(.624)

14 .041-.093-.040-.004-.025-.056-.038.049 .020 .062-.057-.031-.228.979                         .632(.633)

15 -.052-.015.005 .055-.018-.024.041-.036-.025-.030-.026.001-.188-.185.965                       .733(.757)

16 -.032.023 .051 .003-.082.041 .020-.062.011 .036-.069-.059-.079-.144-.365.968                     .719(.723)

17 -.080.079-.070-.086.048 .087-.058.034 .002-.119-.033.095 .004-.084-.062-.186.963                   .602(.608)

18 .037-.104-.041.051 .009-.067.012-.018.047 .020-.083-.058-.057-.014-.105-.042-.356.969                 .633(.635)

19 -.018-.055.076-.102-.034.032 .097-.132.052 .023-.066.018 .079-.002-.074.047-.139-.086.968               .538(.531)

20 .080-.039-.095.054-.020-.031-.061.126-.119-.039.112 .059-.060-.018-.041-.094.050-.091-.228.967             .562(.572)

21 -.016-.079-.041-.009.159-.102.023 .063-.005-.023-.039-.120-.023.024 .062-.035-.038-.023-.066-.205.968           .678(.672)

22 .030-.019.074 .061-.123.059-.127.044 .038-.043-.036.021-.018.021-.066.023-.034-.030-.001-.154-.322.970         .707(.706)

23 -.041-.008-.046-.071-.061.101-.004-.053-.011.107-.077.044 .002-.063-.034-.013-.038.098-.004-.038-.039-.184.961       .740(.744)

24 .021 .029 .001-.005-.009-.090.061-.064.058-.002-.004-.039-.027-.035.098-.018.056-.155.027-.019-.122-.095-.438.959     .769(.773)

25 -.039-.027.092-.043-.021.043-.009-.029-.035-.026.015 .104-.035-.033-.050-.002-.052.073-.220.091-.035-.026-.140-.170.959   .691(.690)

26 -.017.115-.037-.032-.012-.006-.048.039-.042-.027.053-.082.070-.010.043 .010 .036-.102-.014-.086-.086-.078-.042-.163-.396.964 .700(.700)

Note: - The numbers from 1 to 26 represented the same items explained in the footnote of table 2.

          -The KMO test of overall MSA with Bartlett's test of sphericity was .962 (P<.001)

 

Table 4 Total variance explained by the initial solution, extracted factors and rotated factor (n = 813)
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Component

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %

1 13.679 52.612 52.612 13.316 51.214 51.214 5.349 20.572 20.572
2 1.715 6.596 59.208 1.357 5.221 56.435 4.100 15.771 36.343

3 1.318 5.070 64.278 .963 3.705 60.140 3.587 13.798 50.141

4 1.081 4.156 68.434 .706 2.717 62.857 3.306 12.716 62.857

5 .927 3.564 71.999            

6 .702 2.698 74.697            

7 .622 2.391 77.088            

8 .559 2.148 79.237            

9 .491 1.887 81.124            

10 .462 1.778 82.902            

11 .442 1.700 84.602            

12 .396 1.522 86.124            

13 .361 1.389 87.513            

14 .338 1.299 88.812            

15 .313 1.203 90.015            

16 .303 1.167 91.182            

17 .283 1.090 92.272            

18 .278 1.069 93.341            

19 .262 1.009 94.350            

20 .257 .989 95.339            

21 .241 .926 96.265            

22 .223 .858 97.123            

23 .207 .798 97.921            

24 .196 .753 98.673            

25 .187 .717 99.391            

26 .158 .609 100.000            

Note: The numbers from 1 to 26 represented the same items explained in the footnote of table 2.

 

Table 5 Factor loadings and communalities of items (n = 813)
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Factor 1 2 3 4 Communality

1 1.1.  Advocate organizational mission and vision to stakeholders. .787       .775
  1.2.  Oversee a shared direction to achieve organizational mission. .746       .756

  1.3.  Describe the outcomes related to the allocated resources. .745       .694

  1.4.  Use resources in a way that maximizes the public well-being. .722       .699

  1.5.  Establish alliances for joint action at all levels. .710       .709

  1.6.  Ensure participation of key stakeholders. .677       .686

  1.7.  Establish a consultation mechanism to heard public voice. .554       .588

  1.8.  Uphold ethical and moral integrity to serve the public interest. .535       .536

2 2.1.  Enlist stakeholders to commit resources.   .712     .639

  2.2.  Unite mobilized resources to reach organizational vision.   .695     .652

  2.3.  Model of creativity, innovation and learning.   .624     .585

  2.4.  Show trust and confidence and acknowledge contributions.   .577     .527

3 3.1.  Integrate work structures and work flow.     .747   .766

  3.2.  Coordinate practices with other staff‘s programs.     .724   .742

  3.3.  Considers the organizational lines of authority for delegation.     .569   .608

  3.4.  Monitor their achievements against the plan, and take lessons.     .546   .595

4 4.1.  Recognize trends, opportunities, and risks.       .648 .626

  4.2.  Articulate the organization’s mission, strategy and vision.       .630 .693

  4.3.  Identify client and stakeholder needs and priorities.       .611 .542

  4.4.  Determine key priorities for action.       .605 .653

 

Table 6 The CR and AVE of the factors indicated on the four factor measurement model (n = 813)

Parameters Factors

Compliance with principles Strategic sensitivity System building Contextual thoughtfulness

Sum of factor loadings 5.476 2.608 2.586 2.494
Squared sum of factor loadings 29.987 6.802 6.687 6.220

Sum of squared factor loadings 3.807 1.712 1.704 1.556

Sum of error variance  2.557 1.597 1.289 1.486

CR .921 .810 .838 .807

AVE .598 .517 .569 .512

√AVE .773 .719 .775 .716

Note: squared factor loadings and sum of error variances were calculated by using estimates indicated on figure 2.

 

Table 7 Parameter estimates of predictors fitted to ordinal logistic regression analysis (n = 813)
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Variables Estimate Sig. 95% CI  
 

EXP

95% CI
  Lower

Bound
Upper
Bound

Lower
bound

Upper
bound

Threshold Level of capacity Low -8.329 .000 -9.781 -6.876 .000 .000 .001
  Moderate -3.282 .000 -4.579 -1.984 .038 .010 .138

High .932 .130 -.273 2.136 2.540 .761 8.466
Location Sex Male .407 .031 .037 .776 1.502 1.038 2.173
  Female 0 . . . 1 - -

Age in years <24 .359 .353 -.398 1.115 1.432 .672 3.050
25-29 -.391 .236 -1.037 .256 .676 .355 1.292
30-34 -.526 .110 -1.171 .119 .591 .310 1.126
>34 0 . . . 1 - -

Educational level Diploma &
below

.731 .103 -.147 1.609 2.077 .863 4.998

First degree .625 .152 -.230 1.479 1.868 .795 4.389
Masters &
above

0 . . . 1 - -

Responsibility  Head of
office

.868 .019 .144 1.592 2.382 1.155 4.914

Process
owner

-.022 .965 -1.030 .985 .978 .357 2.678

Unit
coordinator

.445 .083 -.058 .948 1.560 .944 2.581

Service
owner

0 . . . 1 - -

Service in years <2 .577 .114 -.138 1.292 1.781 .871 3.640
2-4 .548 .119 -.142 1.238 1.730 .868 3.449
5-8 .392 .245 -.269 1.053 1.480 .764 2.866
>8 0 . . . 1    

Look for best practices in the last 12 months Very low -3.531 .000 -4.541 -2.521 .029 .011 .080
Low -2.579 .000 -3.356 -1.802 .076 .035 .165
Moderate -1.602 .000 -2.249 -.954 .201 .106 .385
High -1.278 .000 -1.890 -.667 .279 .151 .513
Very high 0 . . . 1 - -

Match deeds to words Very low -2.030 .000 -2.963 -1.097 .131 .052 .334
Low -3.551 .000 -4.415 -2.688 .029 .012 .068
Moderate -1.657 .000 -2.270 -1.044 .191 .103 .352
High -.559 .049 -1.116 -.002 .572 .328 .998
Very high 0 . . . 1 - -

Set anual and strategic organizational plan Very low -1.208 .033 -2.319 -.097 .299 .098 .908
Low -1.387 .001 -2.179 -.595 .250 .113 .552
Moderate -1.266 .000 -1.891 -.641 .282 .151 .527
High -.391 .153 -.928 .145 .676 .395 1.156
Very high 0 . . . 1 - -

Allocate adequate resources for work
 

Very low -.469 .365 -1.485 .546 .626 .227 1.726
Low -1.227 .002 -2.010 -.444 .293 .134 .641
Moderate -.584 .104 -1.289 .120 .558 .276 1.127
High -.919 .006 -1.575 -.262 .399 .207 .770
Very high 0 . . . 1 - -

Develop a structure that provide accountability
and authority

Very low -2.877 .000 -4.085 -1.669 .056 .017 .188
Low -2.415 .000 -3.279 -1.552 .089 .038 .212
Moderate -1.791 .000 -2.522 -1.059 .167 .080 .347
High -.921 .007 -1.591 -.252 .398 .204 .777
Very high 0 . . . 1 - -

Provide appropriate feedback Very low -4.490 .000 -5.947 -3.033 .011 .003 .048
Low -4.069 .000 -4.960 -3.177 .017 .007 .042
Moderate -2.383 .000 -3.078 -1.687 .092 .046 .185
High -1.381 .000 -2.001 -.761 .251 .135 .467
Very high 0 . . . 1 - -
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