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a b s t r a c t

With increasing interest in maximising synergies between disease control programmes (DCP) and
general health services (GHS), methods are needed to measure interactions between DCP and GHS actors.
In South Africa, administrative integration reforms make GHS managers at decentralised level (district
managers) responsible for the oversight of DCP operations within districts, with DCP managers (pro-
gramme managers) providing specialist support. The reforms necessitate interdependence, but these
actors work together ineffectively. Communication is crucial for joint working, but no research to assess
communication between these actors has been done. This study explores the use of social network
analysis (SNA) to measure the extent to which programme and district managers in South Africa
communicate, using HIV monitoring and evaluation (M&E) as an exemplar. Data were collected from fifty
one managers in two provinces during 2010e2011, to measure: a) one-on-one task-related communi-
cation e talking about the collation (verification, reporting) and use of HIV data for monitoring HIV
interventions; and b) group communication through co-participating in management committees where
HIV data are used for monitoring HIV interventions in districts. SNA measures were computed to
describe actor centrality, network density (cohesion), and communication within and between respec-
tive manager groups. Block modelling was applied to identify management committees that connect
respective manager groups. Results show HIV programme managers located at higher level communi-
cated largely amongst themselves as a group (homophily), seldom talked to the district managers to
whom they are supposed to provide specialist HIV M&E support, and rarely participated with them in
management committees. This research demonstrates the utility of SNA as a tool for measuring the
extent of communication between DCP and GHS actors at sub-national level. Actions are needed to
bridge observed communication gaps in order to promote collaborative monitoring of HIV programme
interventions within districts.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Health systems in many low- and middle-income countries
(LMICs) have been characterised by tensions between disease
control programmes (DCPs) that address specific diseases (verti-
cal approach) and general health services (GHS) that cater for a
Faculty of Health Sciences,
d, Parktown, 2193, Johannes-

onga).
wider range of diseases (horizontal approach) (Mills, 2005). The
number of DCPs in LMICs has increased significantly in the last
two decades, in the wake of unprecedented increases in funding
for the control of priority diseases such as HIV and tuberculosis
by Global Health Initiatives (GHI) (Brugha, 2008). Tensions arise
when dedicated systems established for DCPs e for example drug
delivery, finance, or human resources e run parallel to GHS and
cause fragmentation in the delivery and management of health
services (Marchal et al., 2009; Travis et al., 2004). Various ways of
addressing fragmentation are proposed e for example through
better integration (Unger et al., 2003) or the so-called ‘diagonal’
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approach (using disease interventions to drive system-wide im-
provements in GHS) (Sepúlveda et al., 2006).

Integration is sometimes viewed as integrating the delivery of
two or more DCPs at the point of care (e.g. HIV within family
planning services) (Spaulding et al., 2009). However it can also refer
to providing DCP interventions within multi-function general ser-
vices (operational integration) and integrating the management of
DCP operations within GHS management (administrative integra-
tion) (Unger et al., 2003). DCPs can also be integrated within GHS
governance, planning, financing, and monitoring and evaluation
(Atun et al., 2010). In this paper we focus on administrative inte-
gration, which Unger et al. (2003) conceptualise as transferring
authority for managing DCP operations to GHS middle managers,
and re-defining DCP middle managers' roles to providing technical
support rather than managing operations. This notion of integra-
tion aims to enhance coherence in service delivery without losing
specialisation. Therefore it does not mean abolishing DCP actors e
who are needed to ensure technical efficacy e but rather requires
them to support and work collaboratively with GHS actors (Unger
et al., 2003). The collaboration spectrum has been characterised
as ranging from no integration, through communication, co-
operation [joint work], formal collaboration, to full integration
(Konrad, 1996). Using a case study of HIV monitoring and evalua-
tion (M&E), we analyse communication between DCP and GHS
managers in South Africa, where health reforms support adminis-
trative integration.

2. Background

2.1. South Africa context

In South Africa, several DCPs have existed alongside GHS for
some time (Harrison-Magochi,1998). Integration is promoted along
with decentralisation reforms which aim to transfer authority to
GHS managers at lower levels of the health system. Health policy
and legislation promote devolution of authority from national level
to nine provincial governments (Republic of South Africa (1996);
Department of Health (1997)) and the further deconcentration of
authority to smaller administrative areas termed health districts
(Republic of South Africa (2003)). Since the 1990's district health
management teams have been instituted in districts (Hall et al.,
2005), and in 2003 a lower administrative level (sub-district) was
established (Republic of South Africa (2003)). Concurrently, driven
by the high rates of priority diseases such as HIV and tuberculosis
(TB), DCP management structures have been established at pro-
vincial level since the 1990's (Harrison-Magochi, 1998), and since
2003 some DCP managers have been located within districts. Ac-
cording to the health reforms, GHS managers at district level
(referred to as district managers in South Africa) are supposed to
manage health services within districts (including programme in-
terventions) (Department of Health (1997)), while DCP managers
(referred to as programmemanagers from here on) are supposed to
provide them specialist support (Harrison-Magochi, 1998). These
actors are supposed to work together but have failed to do so, often
planning, supervising and monitoring services in silos (Kawonga
et al., 2013; McIntyre and Klugman, 2003; van Rensburg et al.,
2008). Poor role clarity and contestation over authority and re-
sources have impeded joint working (McIntyre and Klugman,
2003).

Communication is crucial to foster joint working between
programme and district actors, but research to assess such
communication has not been done. This paper describes
communication between programme managers within the HIV
programme (our chosen DCP) and district managers. The HIV
programme constitutes one of the biggest DCPs in South Africa
and forms a significant part of health service delivery, but is
progressively being integrated within GHS (Department of
Health (2014)). These arrangements provide a unique opportu-
nity to analyse interactions between programme and district
managers. We use M&E as a tracer because M&E is a crucial part
of assessing if services are functional and meeting their aims
(Nutley, 2012), and requires programme and district managers to
perform interdependent tasks. HIV M&E tasks include: HIV data
collation (verifying data, compiling and submitting reports); and
HIV data use (reviewing HIV indicators, deriving implications for
services, and making decisions based on these). Working inter-
dependently on HIV M&E might mean district managers collate
HIV data and use HIV indicators to monitor services, while pro-
gramme managers support them to verify and interpret HIV data
and derive appropriate implications for HIV service delivery and
quality. A previous study however shows HIV managers (who
have HIV M&E expertise) use HIV data in silos and seldom sup-
port district managers to use data optimally for monitoring HIV
interventions (Kawonga et al., 2013). Other research shows poor
dialogue between these actors in the planning of HIV in-
terventions (Van Rensburg et al., 2008) but there are no studies
on their communication regarding HIV M&E. Previous research
has also been primarily qualitative in approach and thus it is not
easy to monitor if the degree to which these actors communicate
has changed over time. This research explores if a quantitative
approach e social network analysis e can be applied to quantify
the extent of communication between programme and district
managers.

2.2. Social network analysis

A network refers to a set of actors joined in one or more inter-
dependencies (Wasserman and Faust, 1994). Social network anal-
ysis (SNA) measures relations (ties) between pairs of actors (dyad)
and uses data on dyads to map the structure of relations in a whole
network (Butts, 2009). Ties linking actors are channels through
which information, ideas, knowledge, or resources, can be
exchanged (Borgatti et al., 2009). In social sciences SNA commonly
measures ties such as: interactions (who talks to, has sex with);
social relations (kinship, subordinate, friendship); or similarities
(co-membership, or shared attribute) (Borgatti et al., 2009). SNA
describes various network properties including: degree centrality
(identifying prominent actors in the network), betweenness cen-
trality (describing those who forge links between others), and
density (quantifying the degree of cohesion amongst actors in a
network) (Borgatti et al., 2009). It can also quantify the extent to
which actors share ties only with similar others (homophily)
(McPherson et al., 2001).

SNA is commonly applied to measure the degree of collabora-
tion between different health organisations (inter-organisational
networks) (Provan et al., 2002). SNA studies on intra-organisational
networks often measure task-related (discussing work tasks) and
advice-seeking communication among actors within the same
organisation (Katz and Lazer, 2003). For example, Patterson et al.
(2013) use the density of task-related communication networks
of health care professional groups as a measure of the extent of
mutual support amongst them. There is a dearth of SNA studies on
intra-organisational communication in the health sectors of LMICs
(Chambers et al., 2012). The few available SNA studies in LMIC
health systems have used centrality to identify influential actors in
decisions to introduce new vaccines in Nigeria (Wonodi et al.,
2012), or to assess the impact of influential actors such as donors
on the governance of district health services in Ghana (Blanchet
and James, 2013). In Ethiopia, Thomas et al. (2014) use the den-
sity of referral networks between HIV and family planning services
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as a measure of the extent of integration. Our study applies SNA to
assess the extent of communication between HIV programme and
district managers in relation to HIV M&E; an analysis that has not
been done before.
2.3. Conceptualising communication in relation to HIV M&E

Communication falls at the lower end of the collaboration
spectrum (Konrad, 1996) but provides an exploratory indication of
whether minimal collaboration is happening. In differentiated or-
ganisations (multiple levels of hierarchy and different functional
units) communication facilitates information sharing across units
to foster decision-making, while the lack of it hampers groups
working with unity of purpose (Robbins and Judge, 2008).
Communication may occur at organisational or inter-personal
levels. The latter commonly happens through oral (one-on-one or
group discussions inwork meetings), non-verbal, or written modes
(personal memos, e-mails or letters) (Robbins and Judge, 2008). A
key principle of organisations is that achieving coordination
amongst interdependent tasks requires individual and group
communication e both vertical (hierarchical) and lateral (non-hi-
erarchical) (Van de Ven et al., 1976).

Drawing on these ideas, we characterise communication be-
tween programme and district managers in relation to HIVM&E as:
a) talking one-on-one about HIV data collation and HIV data use
tasks (task-related communication tie), and b) engaging in group
discussions in committee meetings where HIV data are reviewed
and used for monitoring services (co-affiliation tie). We do not
Table 1
Study sample: sites and participants.

Sampling in the districts

Districts
No. In the province
No. Sampled
District population (2011)

Sub-districts (Sub-D)
No. in sample district
No. selected
Sub-D population (2011)

District hospital HIV clinic
No. in sample sub-D
No. selected

Primary care facilities
No. in sample Sub-D
No. selected

Participants No. at each health system level

Site A (n ¼ 31)

Facility Sub-D District

Programme managers (part of technostructure)
HIV 2 (2) 1 (1)
TB 1 (1) 1 (1)
MCH 1 (1)
> 1 programme 1 (1)

District managers (middle line)
District GHS 1 (1)
Sub-district GHS 3 (9)

Support staff
General information 1 (1) 1 (1)
HIV information

Facility managers (operating core)
Primary care facility 5 (36)
District hospital HIV clinic 1 (1)

Total 6 (37) 8 (14) 5 (5)

GHS ¼ general health services.
Numbers in brackets indicate all eligible managers at provincial level, all eligible manag
(including at facility and sub-district levels).
directly measure group discussions but view committees that
connect actors from different units as those that potentially foster
information sharing and joint decisions (Konrad, 1996). Our study
aims are therefore to: a) describe patterns of HIV M&E task-related
communication between HIV programme and district managers; b)
identify central actors who could potentially forge communication
links within networks; c) quantify the extent of communication
within and between respective manager groups; and d) describe
whether these managers may communicate through co-
participating in management committees.
3. Methods

This study, part of a larger project, was conducted from
September 2010 to January 2012 in South Africa. At that time the
national HIV prevalence was 9.9% (Statistics South Africa, 2011).
We worked in two provinces (one rural [Site A] and one urban
[Site B]). We purposively selected districts where we had on-going
research e one of three districts in Site A and one of six in Site B
(Table 1). In both districts the spectrum of HIV interventions
included: HIV counselling and testing [HCT], prevention of
mother-to-child transmission of HIV [PMTCT], anti-retroviral
treatment [ART], HIV pre-exposure prophylaxis [PEP], and man-
agement of tuberculosis (TB) and HIV co-infection [TB/HIV]).
These were provided through public sector primary care facilities
and HIV clinics located at district hospitals. Districts are further
divided into sub-districts, and within sub-districts primary care
facilities (overseen by nurse operational managers) are clustered
Site A Site B

3 6
1 1
1,688,615 916,484

5 3
1 1
541,248 721,663

1 2
1 1

36 7
5 4

Site B (n ¼ 20)

Province Facility Sub-D District Province

10 (11) 1 (1) 5 (6)
1 (1)
1 (1)
1 (1) 1 (1)

2 (2) 1 (1)
1 (3)

1 (1) 1 (1)
1 (1) 1 (1)

3 (7)
1 (1)

12 (13) 4 (9) 1 (3) 7 (7) 8 (9)

ers in the sample district, and all eligible managers within the sample sub-district
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into local areas (LAs) overseen by local area managers (clinic su-
pervisors). For the main focus of this study, we selected the sub-
district in each district with the largest number of facilities of-
fering the full spectrum of HIV services (Table 1), and then
selected one LA at random per sub-district as we anticipated little
variation between LAs.

3.1. Defining the actor set and selecting participants

We defined our network boundary (actor set) a priori (Morris,
2004) as: public sector middle managers (assistant director,
deputy-director, or director) and operational managers who were
supposed to collate and/or use HIV data as part of their job role.
Eligible actors were: HIV, maternal and child health (MCH) and TB
programme managers; HIV and general health information man-
agers; district managers; and operational managers (we included
MCH and TB managers because they used PMTCT and HIV/TB data).
We also included the chief directors to whom provincial HIV pro-
gramme and district directors were accountable. We sought to
identify an actor set representing communicationwithin and across
levels of hierarchy from the lowest (local area) to highest (provin-
cial) administrative level. As such, within each sampled local area
we included the local area manager and all subordinate operational
managers, and then selected all eligible managers in the sub-
district and district where the local area was located, and all
eligible managers at provincial level. After verifying and amending
initial lists with key informants we developed one final actor set
per site. Of fifty-three eligible managers, fifty one participated
(Table 1).

3.2. Data collection

We conducted face-to-face semi-structured interviews in En-
glish. We presented participants with the actor set and asked
them to identify which people they had talked to one-on-one
(face-to-face or telephonic) about collating and using HIV data
in the preceding 12 months. We also gave participants free choice
to cite any unlisted persons they had talked to (Wasserman and
Faust, 1994) and interviewed those cited by three or more re-
spondents (Doreian and Woodard, 1992). We collected data on
individual attributes (age, sex, qualifications, and duration of
managerial experience), roles in collating and using HIV data,
Table 2
Network measures analysed in the study.

Network measures

To describe task-related communication networks
Network density (whole network structure)
No. of possible ties/maximum possible ties. Values range from 0 (no ties) to 1 (all

possible ties present)
Freeman's normalised degree centrality
No. of ties per actor. Prominent actors have the highest and isolated actors the

fewest ties. Normalised measures enable comparison across networks
Freeman's normalised between centrality
Identifies actors who fall along the shortest path between other actors and thus

connect those in the network who would otherwise not be linked
To determine sub-group homophily and network density
E-I index#

The extent to which actors communicate with others within (homophily) versus
outside (heterophily) their group. Ranges range from �1 (homophily) to þ1
(heterophily)

Network density (sub-groups)
To describe co-affiliation networks
Block modelling - factions
Factions are clusters of frequently co-occurring actors and events with a high

No. of actors and events in common
formal lines of accountability and reporting, and the management
committee meetings they attended. We did not measure
communication via e-mail because a pilot study in both sites
showed that at that time many managers (especially at facility
level) were not using e-mail routinely, as they did not have a
computer and/or internet access.

3.3. Data management and analysis

We captured and analysed all SNA data in the SNA software
package UCINET 6 (Borgatti et al., 2002). We captured data in one-
mode adjacency matrices (actors only) for communication ties and
two-mode matrices (actors and committees) for co-affiliation ties.
Data were captured in intersecting cells as ‘1’ if a tie existed and ‘0’
if it did not. Data collation networks included all participants, while
data use and co-affiliation networks excluded information man-
agers who were not required to use HIV data. Communication was
measured as a directed tie but since ‘talk to’ is a reciprocal activity
we symmetrized the data to create a non-directed tie for the
analysis. For each site we computed density and degree and
betweenness centrality to describe whole networks, and density
and E-I index (a measure of homophily) to describe sub-group
networks (Table 2). To define manager sub-groups we used
Mintzberg's typology (1993) and characterised organisational
components as: strategic apex (top managers); operating core
(health providers and their operational managers); middle line
(district managers who supervise the operating core e district di-
rector, sub-district director, primary health care [PHC] managers
and clinic supervisors); technostructure (specialist advisors e

programme managers, planning and M&E managers); and support
staff (Fig. 1). We then defined the sub-groups for the analysis as:
provincial technostructure (provincial HIV programme managers),
district technostructure (district-based HIV, TB and MCH pro-
gramme managers), middle line (district managers), and operating
core (operational managers). To describe co-affiliation networks we
applied block modelling to two mode matrices (15 committees in
Site A and 11 in Site B [Appendix A]) to identify factions of actors
who were joined through committees.

3.4. Ethical considerations

The study was approved by the University of the Witwatersrand
Analysis performed

Density was computed and compared between HIV data collation and data use
networks

Measures were computed; actors with highest and lowest centrality were
identified for each network type

Measures were computed; actors with the highest (top five) scores were
identified

Actors were categorised into sub-groups and E-I indices computed per sub-
group

Densities of sub-group networks were computed (only for HIV data use)

UCINET partitioned networks into two main factions of actors with committees
in common



Fig. 1. Components of the provincial health system. Depicts the organisational components of the provincial health system (strategic apex, operating core, middle line, techno-
structure and support staff) and their respective roles.
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Human Research Ethics Committee and both provincial health
research committees. All participants signed informed consent.
4. Results

Participant characteristics were similar across sites: most were
older than 45 years (65%), female (82%), located within districts
(60%), and had more than 4 years of management experience (57%)
(data not shown). All managers within districts were ultimately
formally accountable to the district director (Fig. 2, solid black
lines), and some reported being also accountable to programme
managers (informal reporting, dashed red lines (in web version) in
Fig. 2).
4.1. Task-related communication networks

Communication networks are depicted as sociograms in Fig. 3a
and b (showing nodes [actors] as circles and ties between them as
lines). Several actors reported they preferred discussing issues
related to HIV data use in meetings rather than one-on-one. In both
sites the data collation network was denser than the data use one,
and networks were denser in Site B than in A. The sociograms show
that communication followed hierarchy, though some managers
communicated across more than one level. The sociograms also
depict degree centrality (larger nodes indicate higher centrality)
and actors with the top five highest betweenness centralities.
District-based HIV programme managers were amongst those ac-
tors with the highest degree and between centrality in both data
collation and use networks. Operational managers and some pro-
vincial HIV managers were least central.
4.2. Communication between and within sub-groups

Patterns of communication within and between sub-groups
were similar in the two sites (Fig. 4). Provincial HIV managers
tended to communicate more with others within rather than
outside their sub-group (more so in Site B [E-I ¼ �0.60] than A [E-
I ¼ �0.33]), while district managers communicated more with
those outside their sub-group (E-I above þ0.7). Furthermore, pro-
vincial HIV managers shared moderately to highly cohesive ties
amongst themselves (27% [Site A] and 67% [Site B] of all possible
ties present) but shared loose ties with district managers (5% [Site
A] and 8% [Site B] of all possible ties present) (Fig. 4).
4.3. Affiliation networks

In Site A, two moderately cohesive factions were partitioned in
UCINET (top left and bottom right boxes with bold borders) (Fig. 5).
Faction 1 (top left) included four committees connecting actors
from different sub-groups at sub-district level, and faction 2 (bot-
tom right) included nine committees convened at district and
provincial levels mostly connecting district-based and provincial
programme managers. In Site B faction 1 (top left) included six
committees convened at district level connecting managers from
different sub-groups within the district, and faction 2 (bottom
right) included five committees convened at district (one) and
provincial (four) levels connecting mostly provincial HIV managers
and a few district managers (Fig. 5). District-based HIV managers
were those most connected to actors in other sub-groups through
participation in committees at all levels. Committees that most
connected programme and district managers across levels were the
sub-district (SD-QRev), district (D-QRev) and provincial (P-QRev)



Fig. 2. Location of participants within organisational components and lines of reporting. Depicts the location of study participants within the organisational components, formal
lines of reporting (official chain of command), and informal reporting outside the chain of command.
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quarterly reviews (Appendix A).

5. Discussion

Administrative integration of health services requires pro-
gramme and district managers to communicate effectively and
work across traditional vertical boundaries. Finding out who talks
to whom and quantifying this through SNA contributes to un-
derstanding communication patterns and identifying potential
administrative integration barriers. Our SNA study unravels
complex and varied communication amongst programme and
district managers in South Africa and identifies important gaps.
Below we discuss our main findings and study limitations, sug-
gest actions to bridge communication gaps, and propose further
research.

5.1. Interactions amongst district and programme managers:
complex and varied

Our study is premised on the idea that programme managers
should communicate with the district managers they are supposed
to support in monitoring HIV programme interventions in districts.
We find that communication ties amongst these respective man-
agers are moderately cohesive and they talk more about collating
(densities 0.21 and 0.30) than about using HIV data for service
monitoring (densities: 0.15 and 0.24), perhaps because some
preferred discussing data use in groups rather than one-on-one.
Networks were more cohesive in Site B possibly because there
were fewer actors and levels of hierarchy (no sub-district man-
agement structure while Site A had a fully established sub-district
system). Communication usually flows more easily through fewer
levels of hierarchy and smaller groups (Robbins and Judge, 2008).
Sub-group communication about using HIV data was more com-
plex. First we find moderately cohesive ties between district and
district-based programmemanagers (density: 0.21 [A] and 0.44 [B])
but weak ties between provincial HIV programme managers and
district managers (density 0.05 [A] and 0.08 [B]). The network
comprising district managers and district-based programme
managers is denser in Site B possibly because it has fewer actors, or
perhaps because senior district managers in Site B are better
positioned to facilitate communicationwithin their districts as they
occupy more central network positions than their Site A
counterparts.

Second, district managers communicate more with those
outside thanwithin their sub-group, which seems fitting since they
oversee services spanning a range of diseases. In contrast, provin-
cial HIV programme managers (especially in Site B) largely discuss
HIV data use with each other (homophily) and rarely with district
managers whom they should support. Hierarchical conventions
cannot solely explain the observed homophily because, as seen in
Site A, provincial programme managers talk more with their
district-based counterparts than with district managers. Perhaps
programmemanagers prefer talking to specialists in their own area.
This would be in-keeping with other SNA research showing health
professionals prefer to seek advice from within their own profes-
sional groupings (Patterson et al., 2013). Or provincial programme
managers may prefer providing specialist support through their
district-based counterparts rather than directly themselves. How-
ever, this may perpetuate silos and also limit the degree of
accountability that district-based programme personnel feel to-
wards their district line managers. It is beyond the scope of our
study to explain why there is a communication gap between pro-
vincial programme managers and district managers but not
between district-based programme managers and district man-
agers, except to postulate they do not understand their technical
support role, or quite simply that people who are geographically
closer can communicate more easily.

Third, we find that management committee meetings convened
at provincial level (where decisions about HIV services are made)
largely include HIV managers (located at all levels) but exclude
district managers. Finally, our data show that district-based pro-
gramme managers had the highest degree and betweenness cen-
trality. Their network positions thusmake them potential brokerse
those occupying positions that facilitate communication between
people who are disconnected due to work specialisation (Long
et al., 2013). However, district-based programme managers are
fairly junior in hierarchy and may thus not be empowered to forge
links between provincial programme and district managers. Be-
sides, there are so few of them in the districts that multiple de-
mands on them could cause bottlenecks in information flow (Heng
et al., 2005).

Based on our data, we conclude that the observed homophily
and poor network cohesion may limit opportunities for provincial
HIV managers (specialists) to share HIV data with district man-
agers (implementers) and support them in using these data for
monitoring services at district level, and thus may perpetuate
vertical monitoring of services. Our data may explain why (as
previous research shows (Kawonga et al., 2013) programme
managers seldom provide M&E specialist support to district
managers e since poor communication may limit their opportu-
nities to do so. We found no studies assessing similar interactions
to which we could compare our SNA measures. However, sys-
tematic review evidence shows homophily is not uncommon in
health organisations (Cunningham et al., 2012). Regarding our
density measures, other studies demonstrate that density is a
good measure of interdependence amongst sub-groups of actors.
For example, research in hospital emergency departments shows
that task-related communication amongst professional sub-
groups tends to be denser than advice-seeking networks, indi-
cating higher levels of cross-professional interdependencies on
work tasks than on advice and support (Creswick et al., 2009;
Patterson et al., 2013). Regarding centrality, in a systematic re-
view, Long and others (2013) found four SNA studies in health
settings that used betweenness centrality as a measure of
brokerage potential. For example, Heng et al. (2005) identified
facilities managers as those best placed to improve coordination
of support services in a hospital because of their potential to
foster communication amongst different service support
departments.
5.2. Interpreting our SNA measures: limitations and challenges

This is an exploratory study allowing only tentative conclu-
sions. Several limitations influence interpretation of our findings.
First, regarding our SNA measures, it is unclear what the appro-
priate level of cohesion (density) should be within and between
our sub-groups as there are no previous studies for comparison,
and we did not assess associations between network density and
outcomes such as improved use of HIV data by district managers.
In their review, Katz and Lazer (2003) found mixed results on
whether greater internal connectedness (cohesion) is better for
team performance. The nature of tasks around which networks
form seems to be an important factor e teams working on low
complexity tasks tend to work well with less cohesion whereas
those dealing with complex tasks require greater internal
connectedness (Katz and Lazer, 2003). It is also difficult to



Fig. 3. (a) Task-related communication networks: HIV data collation. Sociograms depicting HIV data collation communication networks e one in each study site. (b) Task-related
communication networks: HIV data use. Sociograms depicting HIV data use communication networks e one in each study site.
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Fig. 3. (continued).
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Fig. 4. Communication within and between sub-groups of managers: HIV data use. Depicts the nature and extent of communication within and between manager sub-groups.
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Fig. 5. Co-affiliation networks. Depicts co-affiliation of managers to management committees, highlighting committees that connect programme and district managers.
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interpret the significance of our homophily results. Homophily
may be associated with positive (simpler coordination, fewer
conflicts (Borgatti and Foster, 2003), or better individual perfor-
mance (Creswick et al., 2009)) or negative consequences (some
groups don't benefit from innovations (West and Barron, 2005) or
us-vs.-them thinking (McPherson et al., 2001)). There are no
existing normative scales to help us determine whether our pro-
vincial programme managers' tendency towards homophily
would impede coordination or performance, or to define the de-
gree of homophily that would be appropriate. Second, we
measured ‘talk-to’ as a binary tie and did not measure the intensity
of the tie (e.g. how frequently people talked), while in reality
communication often occurs at variable rates and intensities
(Butts, 2009). Assessing the intensity of ties may have produced
different results. However, as our study was exploratory we chose
a simpler measurement, anticipating that binary representations
would depict sufficiently who talks to whom. Third, we did not
collect additional qualitative data which may have shed light on
our SNA findings. Finally, we did not assess e-mail communication.
E-mail may be more common now and should be considered in
future SNA studies.

5.3. Contribution and implications of our SNA study

Literature on integration discusses various approaches for
delivering and managing services (vertical, horizontal, diagonal)
but rarely explores whether the key actors responsible for
respective vertical and horizontal services communicate in ways
that would minimise fragmentation. Our study contributes data
on this issue. Our findings of poor dialogue between programme
and district actors are consistent with research in South Africa and
elsewhere which also show poor dialogue perpetuates vertical
delivery and management of reproductive health programmes
(McIntyre and Klugman, 2003; Oliff et al., 2003), and results in
formulation of HIV programme policies and interventions that do
not consider overall health system needs (van Rensburg et al.,
2008). Our study adds to existing research by providing a
nuanced understanding of the nature and extent of communica-
tion, and identifying where the gaps lie and actors who could
potentially bridge them. Notwithstanding the limitations, our
study demonstrates that SNA can be used to measure communi-
cation between programme and district managers in a decen-
tralising health system. Unlike traditional methods which
measure what was said by whom (Katz and Lazer, 2003) or
quantify how many people each person talks to, SNA enabled
analysis of dyadic links to derive quantifiable measures of cohe-
siveness within and between sub-groups.

Heng et al. (2005) argue that not all lack of cohesion necessarily
needs to be repaired. While a fully connected network is unde-
sirable (it limits new ideas from outside the group and discourages
innovation), we argue that the poor cohesion between provincial
programme and district managers observed in our study requires
intervention, because administrative integration is improbable if
they barely talk to one other. We propose the following. First,
networks of provincial managers should become more inclusive of
district managers (i.e. less homophilic) e to facilitate actor
collaboration across vertical-horizontal boundaries and levels of
hierarchy. As Cunningham et al. (2012) recommend, reducing
homophily is necessary in settings where cohesive teams span-
ning across levels and organisational divides are needed to ach-
ieve unity of purpose. However, changing existing patterns of
communicating is not easy. Second, appropriate brokers should be
identified who are in a position of strength to bridge communi-
cation gaps between programme and district managers. Brokering
linkages between disparate parties enhances organisational
performance. In a rare study on network effectiveness, Rangachari
(2008) shows that brokering knowledge exchange between ad-
ministrators and staff improved performance in the documenta-
tion of hospital medical records. It is unclear who would be the
most suitable brokers in our study settings. Various ideas could be
explored, such as making a senior manager e to whom both
provincial programme and district managers would account e

responsible for forging linkages. Some argue that leaders may not
be suitable bridging individuals as they could control information
or knowledge flow to suit their own interests (Valente, 2012).
Others however show that networks in which senior leaders ex-
ercise agency in brokering knowledge exchange between dispa-
rate groups are associated with better performance (Rangachari,
2008).

Third, as there are no obvious benefits of retaining few over-
burdened programme managers at district level while almost all
specialist expertise lies at provincial level e where it is not
readily accessible to district managers e we recommend relo-
cating some existing provincial programme managers to districts.
While retaining specialist actors as peripheral experts at pro-
vincial level would enable them to maintain their technical
expertise, integrating more of them in the district could foster
greater cohesion (Cross and Prusak, 2002). Finally, as our study
assesses only communication (thus providing only a minimal
indication of collaboration), further SNA research is needed for
more detailed evaluations of collaboration. Research is also
needed to better understand and explain our findings, and
evaluate associations between SNA measures and performance.
For example, following Valente (2012), SNA metrics could be
used to design interventions that change patterns of communi-
cation (e.g. placing bridging actors in key positions, or adding
links to connect disparate actors), and then test the effects of
changes in communication on district health system perfor-
mance. Our study provides SNA measures that could be used in
such research.
6. Conclusion

Health reforms in South Africa support administrative inte-
gration, which necessitates programme and district managers
effectively communicating to foster information sharing and joint
working. Methods that quantify the extent of communication
between these actors are needed to identify gaps and opportu-
nities to bridge them. Our study contributes by applying social
network analysis (SNA) to quantify the extent of communication
amongst programme and district managers in relation to HIV
M&E. We identify gaps in communication that may impede these
actors working jointly on monitoring HIV interventions in dis-
tricts, and perpetuate a vertical approach. Bridging these
communication gaps is essential if administrative integration
policy intents are to be realised in South Africa. Our study also
provides SNA measures that could be tested in further research
and used to monitor changes in the extent of communication
amongst programme and district actors as administrative inte-
gration reforms are progressively implemented.
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Name of committee
meeting

Code Frequency Chair: Title Description

Site A: Management committees included in the analysis
Sub-district level
1. HIV counselling

and testing
(HCT)

SD-HCT Weekly Sub-district HIV
manager

Sub-district programme managers review progress with the national HIV counselling and
testing (HCT) campaign; data on HCT uptake reviewed against targets, and challenges for
meeting targets discussed.

2. Sub-district
health
management
team

SD-HMT Monthly Sub-district Deputy
Director

Includes sub-district-based programme and district managers, finance and administration
managers. Focus on service delivery, occasionally review and discuss HIV data.

3. Sub-district PHC SD-PHC Monthly Sub-district PHC
manager

Includes sub-district-based programme, district and information managers. Discuss service
delivery operations, and sometimes review data to monitor service uptake (often discuss data
quality concerns only - for all general health service (GHS) and HIV data.

4. Sub-district
quarterly review

SD-QRev Quarterly Sub-district D/
Director

Includes: sub-district-based district, programme, human resource, finance, and (occasionally)
some facility managers. Informationmanager presents data on programmes and GHS, actors use
this to review performance against targets, discuss challenges and decide on actions to improve
performance.

District level
5. District HIV/STI D-HIV Monthly District HIV

Manager
Includes: sub-district- and district-based HIV and TB managers; district-based HIV training
officers and health information managers; laboratory staff; and occasionally HIV NGO partners.
Discuss progress and challenges with implementing HIV interventions, and rarely also review
HIV data (to monitor processes, never outcomes).

6. District HCT D-HCT Weekly D/director for
programmes

HIV programme managers (district and sub-district) discuss challenges for implementing the
national HCT campaign in the district, and review data to monitor HCT uptake against targets.

7. District health
management
team

D-HMT Monthly District Director Includes district-based programme managers, district managers, district hospital managers;
sub-district directors, and support staff (HR, finance, information). Discuss service delivery,
occasionally review HIV indicators e usually focus on the president's stated priorities (HCT and
medical male circumcision).

8. District PHC
management
meeting

D-PHC Monthly Sub-district D/
director

Includes district managers and district-based programme, information, laboratory, finance,
human resource and pharmaceutical managers. Discuss health service challenges; sometimes
review GHS and HIV data.

9. District
quarterly review

D-QRev Quarterly District director Includes: district-based programme, information support services and hospital managers.
District information manager presents GHS data, programme managers present programme
data. Participants review indicators against performance targets, discuss challenges and agree
on actions to improve if targets not met.
[Provincial programme managers (assistant directors) are supposed to but not always attend.
Provincial programme deputy-directors attend by invitation].

Provincial level
10. Provincial

CCMT
P-CCMT Quarterly Provincial HIV

Director
Includes: HIV programme managers at provincial, district, sub-district, facility levels; and
sometimes laboratory and pharmaceutical services managers and NGOs. Participants discuss
challenges with implementing ART interventions and always review HIV data to monitor
progress with ART uptake.

11. Provincial HIV/
STI

PeHIV Quarterly Provincial HIV
Director

Includes all provincial HIV managers, district- and sub-district-based HIV managers, NGO
partners (sometimes) and district and sub-district directors (by invitation). Discuss
implementation of HIV interventions and review HIV data to monitor uptake.

12. Provincial HCT P-HCT Weekly Provincial HIV
Director

Provincial and district-based HIV managers review data to monitor uptake of the national HCT
campaign against targets, discuss challenges and actions for improvement.

13. Provincial
quarterly
review

P-QRev Quarterly Provincial Chief
Director

Includes provincial and district-based programme managers and heads of districts and sub-
districts. Data (GHS and programme) are presented and indicator levels compared against
performance targets (per district). Service delivery challenges discussed, and actions to improve
are proposed and agreed upon.

Site B: Management committees included in the analysis
District level
1. District HIV/STI D-HIV Monthly District HIV

manager
Includes: district-based programmemanagers (HIV, TB, MCH), HIV project managers at facilities
providing ART, and district information manager. Discuss service implementation challenges
and occasionally discuss HIV data quality, and rarely outcomes.

2. District
Tuberculosis

D-TB Monthly District TB manager Includes district-based TB manager, facility managers, clinic supervisors and personnel
providing TB services at the point of care. Discuss service implementation, review indicators on
uptake of TB and TB/HIV interventions and TB treatment outcomes.

3. District HCT D-HCT Weekly D/director for
programmes

HIV programme managers (district and provincial) and project managers of ART sites meet to
discuss HCT campaign implementation challenges, and review data on HCT uptake against
targets.

4. District
quarterly review

D-QRev Quarterly District Director Includes: district-based programme managers, district managers, some facility managers,
support staff (HR, finance, and information). Programme managers present data against targets,
challenges with meeting targets and propose remedial actions. District information manager
presents data on ‘cross-cutting’ general service issues (e.g. clinic supervision rates).

5. District
programme
management

D-Prog Monthly D/director for
programmes

District-based programme and information managers discuss clinical support needs of all
programmes in the district (including HIV), occasionally review programme data to highlight
shortfalls in service uptake.

6. District maternal
and child health

D-MCH Monthly District MCH
manager

District-based maternal and child health, HIV, immunization, child health, and communicable
disease programme managers and antenatal care and immunization providers review HIV data
against targets (on uptake of PMTCT and HCT interventions for pregnant women).

7. District health
management
team

D-HMT Monthly District Director District-based programme managers, district managers, hospital managers and support staff
discuss service implementation; sometimes review programme (including HIV)data to monitor
implementation progress.

(continued on next page)
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(continued )

Name of committee
meeting

Code Frequency Chair: Title Description

Provincial level
8. Provincial

quarterly review
P-QRev Quarterly Provincial Head of

Department
Province-wide committee includes: all provincial programme and GHSmanagers, district heads,
all hospital managers and information managers. Programme managers present data against
targets (by district), challenges and their proposed actions to meet targets. Mostly operational
discussions.

9. Provincial
CCMT#

P-CCMT Quarterly Provincial CCMT
manager

Provincial and district-based HIV programme managers, provincial HIV information manager,
laboratory personnel, HIV programme finance manager, and relevant NGO partners discuss
implementation of ART interventions and review data to monitor uptake.

10. Provincial
HCT#

P-HCT Quarterly Provincial HIV
prevention
manager

Provincial and district-based HIV programme managers, provincial HIV information manager,
laboratory personnel, and relevant NGO partners review data on HCT uptake against targets,
discuss challenges and actions for improving uptake.

11. Provincial
PMTCT#

P-PMTCT Quarterly Provincial HIV
prevention
manager

Provincial and district-based HIV programme managers, provincial HIV information manager,
laboratory personnel and NGO partners review data on PMTCT uptake against targets; discuss
challenges and actions for improving uptake.
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