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Abstract

Introduction:

Differentiated service delivery (DSD) models aim to reduce time healthcare providers spend with DSD
clients, increasing time available for non-DSD clients. We measured nurses' time allocation and explored
their experiences with DSD models in South Africa.

Methods:

We conducted time and motion observations and surveyed nurses at 24 public primary healthcare
facilities across two SENTINEL study rounds (09/2022-07/2023 and 11/2023-07/2024). We report median
time nurses spent by activity, model of care, and interaction type. Log binomial regression investigated
factors associated with high direct nurse-client interaction (above median minutes) and extended work-
days (29 hours), and estimated adjusted risk ratios (aRR). Survey questions were related to client care,
additional time availability, and policy changes post DSD implementation, with key themes presented
alongside illustrative quotes.

Results:

176 nurses (88% female, median age 44) were observed for 344 working days; of these, 60 (34%)
participated in the provider survey. Nurses spent a median of 293 minutes (53% of their work-day) on
direct nurse-client interaction, 89 minutes (22%) on client-support or facility-related tasks, and the
remainder on other activities including personal breaks. Time spent per client was similar across
conventional care clients (11 [IQR: 8-15] minutes) but ranged between 9 (7-13) to 11 (8-15) minutes for
DSD clients; number of direct nurse-client interactions did not differ meaningfully. Nurses at facilities with
2,000-3,999 total remaining on ART (TROA) (aRR 1.56, 95% Cl: 1.02-2.37) and in urban areas (aRR 1.43,
[1.08-1.89]) had more direct nurse-client interactions than those at facilities with <1,999 TROA and in rural
areas, respectively. Nurses at facilities with 4,000+ TROA (aRR 2.22, [1.36-3.63]) and those observed in
SENTINEL 3.0 (aRR 1.53, [1.13-2.07]) were more likely to work standard or longer workdays than those at
lower TROA facilities (<1,999), those in SENTINEL 2.0 and urban areas. Nurses reported DSD models
improved client care (90%), freed up time (60%), and changed clinic procedures and policies (60%).

Conclusions:
While DSD models did not significantly reduce direct nurse-client interaction time, nurses reported
improved client care and gained additional time. DSD impact may vary by facility context. As DSD
implementation expands, effective time reallocation may enhance facility performance and provider
productivity.

Keywords: Differentiate service delivery, Work-day, Time use, Time and motion studies, Public primary
healthcare, HIV, Anti-retroviral therapy
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Introduction

The introduction and scale up of differentiated service delivery (DSD) models for HIV treatment in sub-
Saharan African countries was expected to produce a wide range of positive changes for health systems,
healthcare providers, and antiretroviral therapy (ART) clients [1]. Most DSD models require fewer clinic
visits for “established” treatment clients, who have been on ART for at least 6 or 12 months and whose
viral load is suppressed, than does conventional (non-differentiated) care. DSD models that reduce facility
resource utilization per clients, often called “low intensity” models, include multi-month dispensing of
medications, community-based pickup points for medication refills, and “fast track” procedures that allow
patients to refill prescriptions at facilities without undergoing a full clinical visit.

As larger proportions of established ART patients transitioned to DSD models in recent years, anticipated
benefits included the decongestion of primary healthcare clinics [2-4] and more provider time available
for attending to non-established ART clients and other chronic disease clients and for conducting
community outreach activities [5]. Guidelines generally do not recommend how healthcare providers
should spend their time, however. Providers in Malawi, Zambia, and South Africa have self-reported a
reduction in work burden [6-8] after DSD model implementation, but there have been few real-world
observations of healthcare providers’ time use since DSD models became common. The extent to which
DSD uptake affects providers’ time allocations and workloads remains unclear.

Given the well-documented problems with self-reporting one’s own time use [8,9], direct observation
offers a more accurate method to evaluate how DSD models have altered human resource time allocation
at healthcare facilities. As part of the SENTINEL study [10] in South Africa, we conducted time and motion
observations to measure the impact of DSD implementation on nurses’ time use and administered surveys
to explore their post-DSD perceptions of their time use in South African primary public health facilities, a
sub-set of which is included in the analyses here [7].

Methods

Study design and sites

The SENTINEL study was conducted at 24 primary healthcare facilities in four South African districts: Alfred
Nzo (Eastern Cape Province), Ehlanzeni (Mpumalanga Province), King Cetshwayo (KwaZulu-Natal
Province), and West Rand (Gauteng Province). For this analysis we used data from two of three SENTINEL
rounds: SENTINEL 2.0 from 13 September 2022 to 24 July 2023 and SENTINEL 3.0 from 29 November 2023
to 17 July 2024. SENTINEL 1.0 data were excluded due to substantial differences in data type and collection
instruments compared to those in subsequent rounds, which would have compromised dataset
comparability and reporting. SENTINEL study sites were purposively selected to provide sufficient ART
client volumes for survey sample size, variation in setting (rural or urban), and mix of DSD models for HIV
treatment. All SENTINEL facilities in South Africa employ a “single-stream” model of chronic disease care,
whereby patients with chronic conditions, including HIV, are integrated within the same service pathway.
Under this model, all chronic care clients share common queues and are attended to sequentially by the
same healthcare providers, irrespective of their specific chronic condition. The SENTINEL study has been
described in detail elsewhere [10], and details of facility characteristics are provided in Supplementary
Table S1. (We note that South Africa refers to its DSD models as “Differentiated Models of Care” or
DMOCs; we use DSD models here to align with terminology commonly used in other country contexts.)

Each study site offered two main DSD models at the time of our study: facility-based pick-up points and
external pick-up points. Both were supplied by South Africa’s Central Chronic Medicines Dispensing and
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96 Distribution (CCMDD) program, which pre-packs medication parcels at central locations and delivers them

97  to clients with chronic diseases either at facilities (facility pickup points) or at community locations such

98 as private retail pharmacies (external pickup points) [11,12]. Some facilities also offered one or more other

99 models, such as adherence clubs, electronic medication lockers, youth clubs, and home ART delivery. At
100 thetime of the study, eligibility requirements for DSD enroliment included at least six months’ experience
101  on ART and documentation of a suppressed viral load.

102 All facilities continued to offer conventional (non-differentiated) care for clients not enrolled in a DSD
103 model. We divided conventional care into two groups: 1) eligible for DSD but not enrolled, and 2) not
104  eligible for DSD and not enrolled. As previously described [13], eligible clients must be registered for DSD
105 models by providers, at their own request and/or the provider’s initiative. While enrolment of eligible
106 clients is strongly encouraged by the National Department of Health, facilities differ widely in DSD uptake
107  and enrollment. As of March 2024, approximately 49.5% of eligible clients in South Africa were reported
108 to be enrolled in a DSD model, leaving the rest in conventional care [14].

109  Participants and data collection
110  Study recruitment and enrolment

111 For this analysis, we used data from two components of the SENTINEL study: 1) time and motion
112  observations of up to 5 healthcare providers for up to two working days per facility; and 2) surveys with
113 up to 10 healthcare providers per facility. The analytic sample was restricted to nurses who participated
114 in time and motion observations. Where a nurse also completed the survey, their responses were linked
115 using a unique study identification number and included in the analysis.

116

117 Providers participating in the survey and for time and motion observations, were purposively selected by
118 trained research assistants with the help of the facility operations manager. Providers were eligible if they
119 had direct or indirect involvement with the facility’s implementation of ART and DSD models and had been
120 employed at the facility for at least six months. Trained research assistants introduced the study and
121 potential participants were then invited individually in a private area within the facility to learn more
122  about the study processes and provide written informed consent. Demographic characteristics,
123 professional cadre (rank), and role within the facility were documented for each participant.

124

125 Time and motion observations

126 Nurses were observed on weekdays representative of typical ART client care days. The nurse work-day
127 was defined as a 9-hour (540-minute) standard period in accordance with South African labour laws [15].
128 A research assistant stationed outside the participant’s primary workspace (e.g. consultation room)
129 recorded the start and end times of each activity or interaction throughout the full workday. Research
130  assistants were trained to remain minimally intrusive and not to disrupt the regular flow of clinical
131  activities. Activities were broadly categorized as clinical consultations, client support or facility related
132  tasks, or other activities (Table 1).

133  Table 1: Time block uses included in analysis

Category Activity sub-categories Description
Clinical Direct nurse-client General clinical consultation with clients or provider-client
consultations interaction interaction for clinical procedures such as laboratory

testing/sample collection or medication refills
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Category Activity sub-categories Description
Client-support  Client-related Tasks such as client waiting que delegation, record keeping
or facility or retrieving client information
related tasks General administration or Performing administrative activities or attending facility and
meetings staff-related meetings
Other Personal breaks Personal breaks such as lunch/tea breaks and other
activities personal time such as taking personal calls
Involuntary free time No direct provider-client interactions due to lack of clients
and no assigned tasks or other activities
Not on site Not present at the study facility during the prescribed work-

day and not attending to any facility related task.

134

135  To respect client privacy, research assistants did not did not enter consulting rooms during consultations
136  or directly observe interactions between nurses and clients. Instead, participating nurses completed a
137 brief checklist during each direct consultation with a client. The checklist captured client type (initiating
138 ART, 0-6 months on ART, >6 months on ART, non-HIV), service conducted during the visit (medication
139 refill, laboratory tests, HIV testing); and the DSD model in which the client was enrolled, if any. Research
140  assistants retrieved and entered these checklists into the participant’s main study record after each
141  consultation was completed (Supplementary file 1).

142  Participant survey

143  The SENTINEL provider survey included closed- and open-ended questions about providers’ experiences
144  since the implementation of DSD models (Supplementary file 2). Participants were prompted to elaborate
145 on their responses to gain deeper insights into how DSD implementation affected their workdays. For this
146  analysis, we utilized SENTINEL 2.0 survey questions pertaining to workloads and time use, and SENTINEL
147 3.0 survey responses were excluded as they did not include these questions. A broader set of provider
148 experiences of DSD implementation from the first round of SENTINEL are reported elsewhere [7,10].

149 Data analysis and outcomes

150 Each study facility provided estimates of the number of ART clients it served (total remaining on ART,
151  abbreviated TROA) and the number of clients enrolled in each DSD model at the time of SENTINEL rounds
152 2 and 3, based on electronic medical records (EMR) and facility-level DSD client registers. We calculated
153 DSD uptake as the proportion of patients currently on ART at each facility, as indicated in the EMR, who
154  were enrolled in DSD, based on the registers. To stratify facilities by size (total retained in care, TROA) and
155 DSD uptake, we estimated the median for each variable across both rounds of SENTINEL data and
156 classified each facility as above or below that median. Facilities falling below the median TROA or DSD
157 uptake were classified accordingly, with the same nomenclature applied consistently across both
158  variables. Facility-level data used to calculate these medians are provided in Supplementary Table S1.

159  Characteristics of participants were described using frequencies, proportions, and medians with
160 interquartile ranges (IQR) as appropriate. For the time and motion analysis, we estimated the median
161 (IQR) time (in minutes) spent by nurses per observed nurse-workday for each of their activities or
162 interactions. We then analyzed the distribution of nurse time throughout the course of the workday,
163 stratified by DSD uptake. We estimated the median number of client interactions and median minutes
164 spent per client and per type of healthcare interaction, disaggregated by model of care.
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165 We used binomial regression with a logarithmic link function to investigate factors associated with high
166  direct nurse-client interaction and standard work hours, and reported crude and adjusted risk ratios (aRR)
167 [16]. Direct nurse-client interaction was categorized using the sample median minutes: nurses with direct
168 nurse-client interaction below the median were classified as having low interaction, and those with above
169 median time as having high interaction. Work hours per day were categorized as <540 minutes (less than
170 standard work hours) or 2540 minutes (standard or more work hours). Models were adjusted using a
171  stepwise regression approach for facility size-TROA, % pooled median DSD uptake, facility location,
172 number of days per week providing HIV services, and the SENTINEL study period (round 2 vs 3).

173 For the provider survey analysis, we calculated the proportion of providers who reported changes in client
174  care practices, availability of free or additional time, and changes to clinic procedures or policies due to
175  the implementation of DSD models. Open-ended responses were coded in Excel by one study team
176 member. We utilized an inductive approach to conduct a content analysis and identify emergent themes
177 [17]. We then used the emergent themes to guide which variables to look at from qualitative data. Key
178  themes were summarized and presented alongside illustrative quotes.

179 Ethics review

180  The SENTINEL study was reviewed and approved by the Human Research Ethics Committee (Medical) of
181  the University of Witwatersrand (South Africa), protocol number M210241; and the Boston University IRB
182 (United States), protocol number H-41402. All participants provided written informed consent. SENTINEL
183 is registered on clinicaltrials.gov (NCT05886530) and the South African National Clinical Trial Registry
184  (DOH-27-052023-4669). National Health Research Database approval for conducting the survey was
185 provided for each district.

186  Results
187  Participant characteristics

188  Atotal of 176 nurses participated in the time and motion observations and were included in the analysis
189  from both rounds of SENTINEL, including 60 nurses who also completed the provider survey (Table 2).
190 Most participants were female (88%), with a median age of 44 years, median experience of 11 years in
191  their current roles, and median employment at the study site of 5 years. Slightly more than half (53%)
192  were employed at urban facilities.

193  Table 2. Participant and facility characteristics

Characteristic N (%)
Study sample
Number of individuals (nurses) observed 176
Nurse-days observed 344
Nurses also participating in provider survey (n, %) 60 (34)
Demographic and employment characteristics, n (%)
Female 156 (89)
Age in years (median, IQR) 44 (36, 51)
Age groups (years)
18-29 17 (10)
30-39 48 (27)
40-49 60 (34)
>50 51 (29)
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Characteristic N (%)
Years of work experience in current role (median, IQR) 11 (6-18)
Years worked at facility, (median, IQR) 5(2-10)
Days per week spent on HIV-related services (median, IQR) 5 (5-5)
Days per week spent on HIV treatment delivery (median, IQR) 5 (5-5)

Facility characteristics, n (%)
Facility location

Rural 82 (47)

Urban 94 (53)
Facility size (humber of clients active on ART, TROA)

>2,000 38 (22)

2,001-4,000 67 (38)

>4,001 71 (40)

IQR, interquartile range; TROA, Total remaining on ART

Time allocation

Nurses spent a median of 293 minutes, just over half (53%) of the observed workday, on direct nurse-
client interactions (Table 3, Fig 1). Client support tasks, which included client-related and DSD activities,
took a median of less than 30 minutes per workday. Facility-related or other activities such as
administrative tasks and meetings accounted for 60 minutes. Consistent with current labor practices in
South Africa, nurses spent one hour on personal breaks. In addition, nurses had a median of 10 minutes
of involuntary free time and 18 minutes of time not on site.

Table 3. Distribution of nurses’ time spent per interaction or activity for each work-day observed
(pooled analysis)

Characteristic Number of activities Daily time spent in % of daily time
or interactions minutes’ (median, IQR)

N (participants) 176

Days observed (n) 344

Interaction or activity
Direct nurse-client interaction 9,525 293 (237-345) 53.2
Client related tasks 1,377 29 (7-72) 9.1
General administration or meetings 776 60 (34-95) 13.1
Personal breaks 530 64 (52-86) 12.3
Involuntary free time 572 9 (0-50) 6.0
Not on site’ 220 18 (0-45) 6.1

Total work-day observed 13,000 540 (540-540) 100

"The daily time spent in minutes on each interaction or activity does not add up to the total work-day (540
minutes) because these values represent medians, not cumulative totals.

*Time when nurses were "not at site" was calculated by subtracting the duration of their actual observed work-
day from the standard 540 minutes (9-hour) workday.
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206 Figure 1. Nurses’ observed hours by the type of activity or interaction (histogram showing nurses
207  observations days and the length of activities or interactions per workday)
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210  Time spent by model of care

211 Nurses had a median of 25 (IQR: 19-33) total client interactions per day, with a median of 11 (9-14)
212 minutes per interaction. Roughly a fifth of direct nurse-client interactions were with clients in
213 conventional care eligible for DSD and another fifth with clients in conventional care not eligible for DSD.
214  There were slightly fewer interactions per day with clients enrolled in facility and external pickup points.
215  The nurses in our study also interacted frequently (a median of 8 times per day) with non-HIV clients,
216 reflecting South Africa’s single stream approach to chronic disease care. Approximately 33% of nurse time
217 each day was spent on interactions with clients in DSD models, 43% on clients in conventional care, and
218  24% with other types of clients (Table 4).

219  Table 4. Distribution of direct nurse-client interactions by the type of model of care per nurse-
220  workday observed (n=344 days) (median, IQR)

Model of care Total Client Direct client Minutes % of
number of interactions time in per client  direct
interactions per day minutes per  interaction time
observed day
Conventional care
Conventional care eligible for DSD 1,381 5(2-13) 51 (20-168) 11 (8-15) 21.3
Conventional care not eligible for DSD 1,229 5(2-11) 60 (21-131) 11 (8-14) 18.9
DSD clients
Facility pick-up points 921 4 (2-9) 48 (20-91) 10 (7-13) 14.2
External pick-up points 1,034 4 (2-9) 49 (22-93) 11 (8-15) 15.9
Other DSD modelst 342 2 (1-7) 24 (13-64) 9 (7-13) 5.3
Other type of clients
Non-ART 1,468 8 (3-13) 78 (36-146) 10 (8-13) 22.6
Other® 115 1(1-2) 20 (12-32) 13 (9-17) 1.8
Overall 6,490 25 (19-33) 293 (237-345) 11 (9-14) 100.0
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Model of care Total Client Direct client Minutes % of
number of interactions time in per client  direct
interactions per day minutes per  interaction time

observed day

tDSD-other models include other DSD models such as adherence groups, Pele box, youth clubs, home ART
delivery and spaced fast-lane non-CCMDD.

fClient interactions per day, direct client time in minutes, and minutes per client interaction by model of care
does not add up to the overall because these values represent medians, not cumulative totals.

§0ther includes acute and minor ailments clients or clients seeking family planning services

221
222 Time spent by type of healthcare interaction

223 Nurses spent a median of 11 minutes per full clinic consultation for clients in conventional care and eligible
224  for DSD (Fig 2, Table S2). As might be expected, they spent considerably longer —a median of 16 minutes
225  —per full clinic consultation for clients in conventional care not eligible for DSD. Perhaps unexpectedly,
226 consultations with clients enrolled in DSD models were longer than for those not enrolled, at a median of
227 19 minutes for those in facility pickup points and 17 minutes for those in external pickup points. Full clinic
228 consultations were longest among non-ART clients and other client types, lasting 27 to 31 minutes per
229 client. Laboratory test and medication collection interaction durations were comparable across
230 conventional care, facility, and external pick-up point clients. Medication collection and re-scripting
231 interactions occurred exclusively among DSD clients and lasted 9 to 11 minutes per client.

232 Figure 2. Minutes spent per model care and the type of healthcare interaction per nurse-day observed
233 (median, IQR)*
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235 *Error bars on the figure represent interquartile ranges (IQR)
236 Factors associated with high numbers of direct nurse-client interactions and worked hours

237  Crude and adjusted relative risks of factors associated with high numbers of (a) direct nurse-client
238 interactions per day, and (b) nine-or-more hour workday. Nurses at facilities with 2,000-3,999 TROA (aRR
239 1.56 [95% CI: 1.02-2.37] vs 4,000+ TROA aRR 1.24 [0.78-1.97]) and those in urban areas (aRR 1.43 [1.08-
240 1.89]) were more likely to have higher numbers of direct nurse-client interactions per day than those with
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TROA of <1,999 and in rural areas, respectively (Fig 3a). There were no other factors that were associated
with high or lower direct nurse-client interaction per nurse work-day observed (Fig 3a).

Nurses in facilities with TROA of 4,000+ (aRR 2.22 [1.36-3.63] vs 2,000-3,999 TROA aRR 1.32 [0.85-2.06])
and those observed in SENTINEL round 2 (aRR 1.53 [1.13-2.07]) were more likely to have worked a
standard workday than did those in facilities with lower TROA (<1,999) and those observed in SENTINEL
round 1, respectively (Fig 3b). Working hours did not significantly differ for those staff at facilities with
higher or lower DSD uptake or at facilities with less than 4,000 clients on ART. Nurses who worked in urban
areas (aRR 0.57 [0.41: 0.80]), who supported provision of HIV services every day (aRR 0.58 [ 0.41-0.82]),
or who were more experienced (aRR [0.39-0.80]) were less likely to work a standard work-day (Fig 3b).

Figure 3: Crude and adjusted risk ratios for A) high number of direct nurse-client interactions per day
(>293 minutes per nurse per day) and B) nine-or-more hour workday; adjusting for facility size - TROA,
and % median DSD uptake, facility location, days spend providing HIV services in a week, years

worked at facility and SENTINEL study period
A
More likely to have high nurse-client interaction
per work-day (>293 minutes) -
i Adjusted RR - Crude RR
Facility size -TROA N (%) 1 [95% CI] [95% ci]
<1999 (ref) 38 (22) - (ref) (ref)
2000-3999 67 (38) :i g 1.56 [1.02-2.37] 1.89[1.30-2.76]
4000+ 71 (40) : L 4 1.24 [0.78-1.97] 1.72[1.17-2.52]
Facility Size - % median DSD uptake :
<56.4 median (ref) 93 (53) : (ref) (ref)
> 56.4 median 82 (47) —— 0.96 [0.78-1.19]  0.90 [0.73-1.11]
Facility location :
Rural (ref) 82 (46) : (ref) (ref)
Urban 94 (53) | —— 1.43[1.08-1.89]  1.51[1.20-1.90]
Days spent providing HIV services i
< 4 days (ref) 14 (8) 1 (ref) (ref)
>5 days 162 (92) -—q:—a 0.98 [0.68-1.41]  1.00 [0.67-1.49]
Years worked at study site :
<10 years (ref) 117 (67) 1 (ref) (ref)
> 10 years 59 (33) —— 0.87 [0.69-1.09]  0.84 [0.66-1.07]
SENTINEL study period |
SENTINEL2.0 (ref) 72 (41) : (ref) (ref)
SENTINEL 3.0 104 (59) - 1.17[0.94-1.46]  1.10 [0.88-1.38]
|
r | T 1
0.0 1:0 2.0 3.0
Adjusted risk ratio (95% confidence intervals)
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More likely to work nine-or-more
hour workday (540 minutes)
Facility size -TROA N (%) : Adjusted RR Crude RR
: [95% cl] [95% Cl]
<1999 (ref) 38 (22) , (ref) (ref)
2000-3999 67 (38) e 1.32[0.85-2.06]  1.11[0.71-1.74]
4000+ 71 (40) : - 2.22[1.36-3.63]  1.66[1.10-2.51]
|
Facility Size - % median DSD uptake 1
< 56.4 median (ref) 93 (53) : (ref) (ref)
> 56.4 median 82 (47) o 0.86 [0.64-1.15]  0.82[0.61-1.09]
1
Facility location 1
Rural (ref) 82 (46) : (ref) (ref)
Urban 94 (53) | 0.57[0.41-0.80]  0.96 [0.72-1.27]
1
Days spent providing HIV services 1
< 4 days (ref) 14 (8) : (ref) (ref)
>5 days 162 (92) | 0.58 [0.41-0.82]  0.60 [0.42-0.86]
|
Years worked at study site |
<10 years (ref) 117 (67) : (ref) (ref)
>10 years 59 (33) o | 0.56 [0.39-0.80]  0.52 [0.36-0.76]
SENTINEL study period :
SENTINEL 2.0 (ref) 72 (41) : (ref) (ref)
SENTINEL 3.0 104 (59) | —— 1.53[1.13-2.07]  1.44[1.06-1.97]
|
1
r | T T T
0.0 1:0 2.0 3.0 4.0
Adjusted risk ratio (95% confidence intervals)
256
257 *TROA, Total remaining on ART; DSD: differentiated service delivery
258  Provider experience
259 In the quantitative survey, most participants (60%) reported having additional free time as a result of DSD,
y

260  while the rest reported not having additional free time (38%) or did not know (2%). Responses to
261 qualitative, open-ended questions highlighted themes such as reduced workload, decongested clinics, and
262 improved workflow efficiency (Table 5). Among providers who reported experiencing free or extra time,
263 many appreciated that enrolling clients in DSD models allowed them to focus on other duties such as
264  filing, completing paperwork, spending more time with clients, tracing clients and assisting in other
265 departments. They also highlighted the ability to do other tasks such as ordering and pre-packing
266 medication, conducting follow-ups with clients with unsuppressed viral loads and being able to prepare
267  for the next day's work in advance.
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Table 5. Provider views on time use after scaleup of differentiated models of care

Providers Themes lllustrative quotes (all from Professional Nurses)
experiences

Improved e Reduction in client load; reduced “As many clients have been decanted we are finding

workload allows clinicians to see
more clients, spend more time with
clients, and improve quality of care.
e Shorter wait time for clients,
decongested clinic.
e Improved client adherence to
treatment

client care

it easier to focus on other clients that comes to the
facility”

“Less waiting time, we are managing few patients,
booking system has improved”

More freeor e
extra time

Filing, paperwork, and

administrative tasks

e  Packing and stocking medications
and commodities

e Spending time with clients or
tracing clients who have been lost
to follow-up.

e Assist in other departments

“Dealing with defaulters and files for the following
day”

“In my extra time | order medication, do general
administration work and pack my medication in
cupboard”

“Tracing of missed appointments according to lists”
“Viral load project like we check all unsuppressed,
follow up on them also we trace defaulters and get
patients back to care”

Changes to .
clinic

procedures

and policies e

Fewer clients presenting at the
clinic, shorter waiting time,
decongested clinics.

Improvement in clinician experience
through improved workflow and
efficiency

e  Staff attitudes and lack of resources

“For us having patients coming to the facility every
month was very stressful and straining but because
of the new policies that we can now decant from 6
month is better”

“Patients and us have a better relationship and
much improved interaction”

“Staff is friendlier and less overwhelmed and influx
of patients to the facility has decreased”

“Staff attitudes changed, they do not like CCMDD
because it comes with extra responsibilities and
many weren't trained, in resources the problem is
we do not have computers to enrol clients.”

Central Chronic Medicines Dispensing and Distribution (CCMDD) is a medication distribution mechanism for the differentiated

services delivery models.

Discussion

Low-intensity differentiated service delivery models for HIV treatment are expected to increase the time
available for clinical care providers, primarily nurses, to spend with clients not enrolled in DSD models or
requiring more complex care. In this study of nurses’ time use, we found little difference in the time nurses
spent per client interaction between conventional care and the most common DSD models; the median
interaction duration was 10-11 minutes, regardless of model of care. Time per interaction also does not
appear to be influenced by the level of DSD uptake in a facility. Therefore, if DSD models are to
meaningfully affect nurses' time allocation, they must do so by changing the number of visits per year,
rather than by changing how time is used during each visit.

The findings from the time and motion component of the study contrast fairly sharply with nurses' own

perceptions of the impact of DSD models on time use revealed in the survey, where 60% of respondents
reported having time freed up since DSD implementation. We speculate that this may reflect the influence
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281 of outliers on participants’ perceptions of time use. Although overall time use and median interaction
282 duration were similar regardless of DSD uptake, interquartile ranges were large, suggesting wide variation
283 across individual providers, days, and direct client interactions.

284  Toour knowledge, this is the first study to measure how nurses spend their time since the advent of large-
285 scale DSD models in South Africa. Other studies have evaluated clients’ waiting time and compared
286  differentiated services to conventional services [18,19]. A pre-DSD HIV-related time and motion study
287  conducted in South Africa found that nurses spent a much larger majority of their time on direct nurse-
288  client interaction (ranging from 82% to 84%) than we saw, while time per HIV client visit in that study
289 ranged from 10 to 14 minutes, very similar to our results [20]. In contrast, a time and motion study in
290  Zambiathat was conducted during the scaleup of DSD models found that nurses spent less than half (46%)
291 of their time on direct nurse-client interaction [21]. In Lesotho, average consultation durations were
292  estimated at 19, 18, and 23 minutes for 3-month facility-based dispensing, 3-month dispensing at
293 community adherence groups, and 6-month dispensing at community pick-up-points, respectively [22].
294 Similar to our qualitative findings, reduced workload and improved quality of care as a result of DSD
295 implementation were self-reported by providers in Mozambique [23] and Zambia [24].

296 If, as we found in this study, the duration of nurse-client interactions does not differ consistently between
297 low- and high-DSD uptake facilities, as well as between those enrolled in DSD models and conventional
298 care, then the best opportunity for differentiated models of care to improve the efficiency of providers'
299 time allocations is by reducing the number of nurse-client interactions required per year. While we did
300 not measure it in this study, the guidelines for South Africa’s facility and external pickup points allow
301 clients enrolled in these models to have just two clinical consultations per year, rather than the four or
302 more required for conventional models of care. Discussion of an even less intensive monitoring regime,
303 involving 12-month scripting and one full clinical consultation per year, which South Africa permitted
304  duringthe COVID-19 pandemic [25], is also underway. If adopted as an option and chosen by a substantial
305 number of ART clients, this latter model has the potential to reduce nurse time used for maintaining
306  patients on ART even more over a year.

307 The observation that nurses spend only just over half their time (54%) on direct nurse-client interaction
308  also suggests room for improvement. Although South Africa has guidelines on the management of client
309  waiting times across levels of care, including clinics and hospitals [26], to our knowledge, no policies exist
310  establishing accepted norms for the number of client interactions per nurse per day or the proportion of
311 time nurses should spend on direct nurse-client interaction versus other activities such as administrative
312  duties and meetings [27,28]. This leaves nurses' working patterns and time use unregulated and
313 determined largely by clinic managers, who presumably vary in their performance of this task. Our finding
314 underscores the need for policy action to optimize time distribution and reduce unproductive time.

315 Though our study provides valuable insights into nurses’ time use and their experiences of DSD
316 implementation, our findings are subject to study design limitations that should be considered when
317 interpreting the results. First, the use of median DSD uptake at the facility level to compare sites with
318 “low” and “high” uptake may have missed more important thresholds of DSD participation at which
319 nurses’ time use changes. It is certainly possible that DSD uptake exceeding 56% median among our study
320 sites is needed to generate a measurable impact on time use. Second, and related to the first limitation,
321 we lacked a pre-DSD comparison for our results. We cannot report the true pre/post impact of DSD
322 implementation, only trends associated with greater or lesser uptake, which may in turn reflect other,
323 unobserved facility characteristics. Third, the study was limited to a small number of study sites and
324  participants in a single country, making generalizability across all of South Africa and to other countries
325 uncertain. Fourth, we did not attempt to capture data on clients’ needs during consultations or
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326 participants’ activities during non-consultation time to assess the efficiency of time use, relative to
327 demands on the participating clinics. And finally, the study took place before the recent global funding
328 reductions that reduced donor-funded staffing at many facilities. Preliminary reports suggest that task-
329 shifting is one of the main strategies used by facilities to make up for lost personnel, suggesting that
330 current time use patterns may be somewhat different from those we observed in 2022 and 2023 [29,30].

331  We also note limitations associated with study data collection itself. A Hawthorne effect, in which study
332 participants may have altered their normal daily duties due to observation, is possible [9]. Even though
333 efforts were made to ensure privacy during direct nurse-client interactions by timing nurse-client
334  interactions from outside the consultation rooms, the presence of research assistants may have
335 influenced nurses to alter their behavior when with clients [9].

336 Conclusions

337 In South Africa, higher and lower uptake of DSD models for HIV treatment does not appear to have a
338 major effect on nurses’ time use per client or on the number of client interactions per day. Our study thus
339 does not provide evidence to support the hypothesis that having more ART clients enrolled in DSD models
340  will substantively alter nurses’ time use. That said, a majority of providers reported benefits such as
341 decongested facilities, greater availability of free or additional time to do other activities, and changes in
342 clinic procedures and policies. It also documents wide variation in time use, suggesting that efficiency may
343 depend on facility characteristics, including potentially DSD uptake, and thus be amenable to
344 improvement. Additional research will be needed to confirm the extent to which such self-perceived
345 benefits have improved human resource allocation in the era of differentiated service delivery.
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