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Abstract: The attainment of health system goals is largely hinged on the health workforce availabil-
ity and performance; hence, health workforce planning is central to the health policy agenda. This
study sought to estimate health service activity standards and standard workloads at the primary
health care level in Ghana and explore any differences across health facility types. A nationally rep-
resentative cross-sectional survey was conducted among 503 health professionals across eight
health professions who provided estimates of health service activity standards in Ghana’s Primary
Health Care (PHC) settings. Outpatient consultation time was 16 min, translating into an annual
standard workload of 6030 consultations per year for General Practitioners. Routine nursing care
activities take an average of 40 min (95% CI: 3842 min) for low acuity patients; and 135 min (95%
CI: 127-144 min) for high dependency patients per inpatient day. Availability of tools/equipment
correlated with reduced time on clinical procedure. Physician Assistants in health centres spend
more time with patients than in district hospitals. Midwives spend 78 min more during vaginal
delivery in health centres/polyclinics than in district/primary hospital settings. We identified 18.9%
(12 out of 67) of health service activities performed across eight health professional groups to differ
between health centres/polyclinics and district/primary hospitals settings. The workload in the
health facilities was rated 78.2%, but as the workload increased, and without a commensurate in-
crease in staffing, health professionals reduced the time spent on individual patient care, which
could have consequences for the quality of care and patient safety. Availability of tools and equip-
ment at PHC was rated 56.6%, which suggests the need to retool these health facilities. The esti-
mated standard workloads lay a foundation for evidence-based planning for the optimal number
of health professionals needed in Ghana’s PHC system and the consequent adjustments necessary
in both health professions education and the budgetary allocation for their employment. Finally,
given similarity in results with Workload Indicators of Staffing Need (WISN) methodology used in
Ghana, this study demonstrates that cross-sectional surveys can estimate health service activity
standards that is suitable for health workforce planning just as the consensus-based estimates ad-
vocated in WISN.

Keywords: health service standards; standard workload; activity standards; primary health care;
health workforce planning; human resources for health; workload indicators of staffing need
(WISN)

1. Introduction

The extent of health service coverage and its quality anywhere is primarily hinged
on the health workforce’s availability and quality [1,2]. Therefore, as countries continue
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to push for Universal Health Coverage (UHC) and the Sustainable Development Goals
(SDGs), planning for the health workforce has become a central part of the health policy
agenda. One component of the health workforce planning process involves determining
the optimal number and mix of health workers required to serve a given population. Three
broad approaches, population ratios, service demand/utilisation-based, and population
needs-based approaches, have been used in planning the health workforce. Underlying
each of these approaches is an explicit (as in needs-based and utilisation-based ap-
proaches) or implicit (as in population ratios) assumption about some measures of health
worker productivity [3,4]. The Workload Indicators of Staffing Needs (WISN) tool, which
is part of the service demand/utilisation-based approaches, is developed by the World
Health Organisation (WHO) and widely used [5-7]. In the WISN manual, WHO defined
standard workload as the amount of work of a particular service delivery activity that one
health professional who is well trained and reasonably motivated could perform in a year
if the health professional dedicated all his/her working time to delivering that service [5-
7]. This depends on how much time a health professional has available in a year, and the
professional standard time required to deliver one unit of his/her health service tasks (see
Equations (2) and (3)). In the WISN methodology, staffing requirements to cover a health
service activity is derived by dividing the observed workload(or count of service utilisa-
tion) for that activity by its standard workload [8-10]. Similarly, in the population needs-
based methodology for health workforce requirements, estimates of anticipated workload
(based on population size, demographics, health status indicators and planned or other-
wise required type of services) are divided by the health worker productivity standard to
derive the staffing requirement. Thus, both the service demand/utilisation-based ap-
proach and the needs-based approach have similarity in the denominator; they use some
measure of productivity or standard workload but only differ in whether anticipated
workload (needs) or observed workload levels (service utilisation) should be used as the
numerator. Additionally, there is an emerging approach in predicting health profession-
als” workload using health expenditure and budgets [11]. With the standard workloads
for health professionals established, it would also be feasible to estimate the required
health professionals using the predicted workloads from this emerging approach.

Proponents of the needs-based approach have not had consensus on the best proxy
measure of health worker productivity; hence different measures have been used in pre-
vious estimates, mostly with validity concerns [12-14]. Asamani et al. [15] have argued
that the concept of standard workload used in the WISN methodology appears to be a
reasonably valid measure of a productivity standard that could be applied in a needs-
based framework for health workforce planning. This will also allow for a concurrent ap-
plication and comparability of results between the two approaches since the only diver-
gent variable will be the measure of workload (i.e., observed workload versus pre-
dicted/anticipated workload).

Although all WISN studies have inherently elicited service (activity) standards and
determined the standard workloads, most papers have focused on reporting the staffing
estimates and gaps, which tend to be the WISN study outcome of policy interest. Thus, it
has become necessary to systematically elicit and document the service standards and
standard workloads of various health workers, which becomes an important reference
standard for health workforce planning and management.

Ghana operates a multi-tier gatekeeper health system where community-based
health planning and service (CHPS) compounds/zones serve as the first contact of the
health system. CHPS are mainly manned by nurses who live within the communities to
serve a population of 5000 or 750 households in sparsely populated areas [16]. At this
level, the main services provided are preventive, treatment of minor illnesses and mater-
nal care, including deliveries where there is a midwife. The next level of the health system
is health centers that serve as the first referral level health facility at the sub-district level
for populations up to 200,000 but can be enhanced in urban areas to serve larger popula-
tions, in which case they are designated as polyclinics [17]. At these levels, a wide range
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of services are provided on an outpatient basis and with facilities for short-term admission
for observation (not more than 24-48 h). Most health centres are headed by physician as-
sistants, while polyclinics usually have a medical officer (general practitioner). District
(primary) hospitals are established in administrative district capitals or for populations
between 100,000 and 200,000, where they provide a range of outpatient and inpatient ser-
vices. Administrative regions have regional hospitals that are equipped with specialist
facilities for the secondary level of care. However, in large regions and metropolis, sec-
ondary hospitals may be designated for populations of at least 1.2 million. At the health
system’s apex are tertiary hospitals (usually teaching hospitals affiliated with universities)
that provide super-specialised health services and have a mandate for teaching and cut-
ting-edge research [17].

Over the years, Ghana’s health workforce situation dramatically improved from 1.07
doctors, nurses, and midwives per 1000 population in 2005 to 2.56 per 1000 population in
2018 [18], and with a capacity to produce more than 25,000 health professionals of various
categories per year. However, various reports have shown that Ghana’s health workforce
situation is still sub-optimal and plagued with inequitable geographical distribution, sub-
optimal productivity, and inefficiencies [19,20]. Determining the optimal need for health
professionals and using the same to plan health service delivery, the production, recruit-
ment, and distribution of health professionals has been a delicate issue with vested inter-
ests recently [21,22].

Ghana completed a WISN study in 2018 in which the activity standards were elicited
using an open-ended questionnaire in which conveniently selected health professionals
across health facilities provided information on their main activities and the correspond-
ing time for accomplishing each of them [23]. Aimed to achieve a technical consensus, an
initial group of health professionals provided a list of health service activities they per-
form, and the corresponding time spent on each patient. These were then collected and
sent to the next health facility, where the completed tool was given to another batch of
health professionals (in the same category) to indicate if they agreed with the previous
batch of health professionals’ proposal. The process continued until a near consensus was
achieved where no new issues were raised by the subsequent batches of health profes-
sionals [24]. Although some of the established standards were cross-validated with time-
motion observations, the approach arguably inhibited divergent views in the setting of
standards. With the consensus-based approach adopted then, it was not possible to meas-
ure the level of uncertainty or practice variations that may be inherent across rural and
urban areas, and the different types of health facilities. To address this concern, we un-
dertook a cross-sectional study to elicit the activity standards of eight categories of health
professionals at primary health care settings in Ghana. This study was, therefore, aimed
at (a) systematically estimating service standards (the mean estimates of time spent on
health service activities) alongside the level of uncertainties or practice variation (at 95%
confidence interval); (b) the resulting standard workload per year and examined any dif-
ferences across health facility types and other characteristics; and (c) explore the relation-
ship between health service activity standards, and workload levels and availability of
tools/equipment.

2. Methods
2.1. Study Design

A cross-sectional survey design was adopted for this study to obtain information on
the prevailing practice of health professionals under the given circumstances of their
health facilities.

2.2. Population

The target population in this study included health professionals (general practition-
ers, nurses, midwives, physician assistants, biomedical scientists, pharmacists, pharmacy
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technicians and nutritionists/dieticians) working in Primary Health Care (PHC) settings
(primary hospitals, health centres and CHPS compounds/zones) in Ghana.

The inclusion criteria were full-time health professionals of the GHS with the requi-
site practising license from the relevant professional regulatory council who were work-
ing in either a primary/district hospital, or a health centre/polyclinic or a CHPS zone/com-
pound and with a minimum of one-year post-qualification working experience in their
duty post at the time of the study. Professionals with less than one year post-qualification
working experience were assumed to be less proficient in the performance of key tasks
[25] and could bias the standard time estimation if they were included. Health profession-
als who were on internship or relief duty (not their permanent post) were excluded, same
for health professionals who were performing managerial or other duties different from
their core professional training for more than 50% of their time.

2.3. Sample Size and Sampling Technique
2.3.1. Sample Size

Available data from the GHS [26] showed that in April 2020, the three (3) sampled
regions had about 58,984 of the health professionals of interest in this study (general prac-
titioners, nurses, midwives, physician assistants, biomedical scientists, pharmacists, and
nutritionists/dieticians) working at the PHC level. Using this total number as the accessi-
ble population and an alpha level of 0.05, the minimum sample size was estimated to be
397 using the simplified Yamane’s sample size formula (Box 1) [27]. To account for antic-
ipated non-response, an assumed rate of 15% was added based on previous experiences
with surveys involving health professionals in Ghana [28]. The adjusted sample size was
a minimum of 456 health professionals to have sufficient representation of each health
professional category to allow for inference [29]. An all-inclusive sample was used for the
health professional categories with a total staff of thirty (30) or less in any of the three
regions. Thus, the overall nationally representative sample estimated to be at least 591
health professionals across the three (3) regions.

Box 1. Sample size determination. Source: Yamane (1967) [27].

N

"T1ENE)? @

where: n = required sample size
N= Accessible population

e = alpha level or significance level
Thus,

58984

= 1+58984(0.05)? =397

Adjusted sample size = 612

2.3.2. Sampling Technique

A multistage stratified sampling approach was used to recruit a nationally repre-
sentative sample [30]. First, the sixteen (16) regions of Ghana were geographically divided
into three (3) main clusters: southern, middle, and northern zones. One region from each
of these clusters was randomly selected through balloting in which the Greater Accra re-
gion in the southern zone, Bono East region in the middle zone, and Upper East region in
the northern zone were selected for the study.

Each geographical stratum (represented by the regions) was allocated a sample pro-
portional to its share of the national stock of the respective occupational groups of health
professionals of interest (see Table 1). Similarly, in each stratum (region), the allocated
sample was further proportionally allocated to the health facility types (primary/district
hospital, health centre and CHPS zone). The health facilities were then randomly selected
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using Microsoft® Excel random numbers. In each health facility, the proportionally allo-
cated sample size was further divided proportionally for the various health professional
categories of interest in that health facility. For the health professionals, a simple random
sampling using Microsoft® Excel was used to select those to contact from the facility’s staff
list (nominal roll). Whenever a health professional who has been randomly selected was
contacted and he/she declined to participate in the study, others of similar health profes-
sional category in the facility (if available) were randomly sampled as a replacement until
the required sample from that facility was exhausted.

Table 1. Sample size and sample allocation.

Greater Accra Region Bono East Region Upper East Region Overall
Cat f Staff Regional HC/P Regional Regional
ategoty ot Sta PH HC/Polyc cHps Resional py HCPo (ppg Regional p yopoye caps Re80Ml gormple
Sample lyC Sample Sample
Medical officers (general 12 0 3 9 1 0 10 14 1 0 15 61
practitioners)
Professional nurses 30 29 1 60 3 10 20 13 12 4 29 109
Enrolled nurses 20 31 3 54 5 9 4 18 10 14 9 33 105
Community health nurses 9 26 18 53 10 6 8 24 1 11 20 32 109
Midwives 15 23 1 39 2 3 1 6 4 5 4 13 58
Pharmacists a.n.d pharmacy 15 6 0 21 5 1 0 6 7 1 0 8 35
technicians
Dieticians and Nutritionists 10 11 0 21 1 0 0 1 0 1 0 1 23
Physician assistants 2 4 1 7 15 20 1 36 14 1 7 22 65
Laboratory s.C1.ent'15ts and 20 5 0 25 4 ’ 0 6 16 0 0 16 47
technicians
Total 92 127 25 316 54 44 25 127 63 46 44 169 612

PH = Primary hospital; HC

= Health centre; PolyC = Polyclinic; CHPS = Community-Based Health Planning and Services.

2.4. Recruitment of Participants

Following ethical approval from the ethics review committees, permission was
sought from the Director-General of GHS, which was granted, and an introductory letter
was written from the office of the Director-General to the respective Regional Directors of
Health Services (RDHS) to allow the study to proceed and serve as regional gatekeepers.
The RDHS, in turn, informed the selected health facilities of the study to grant access to
the participants.

In each hospital, the facility quality assurance or research coordinator served as me-
diators to facilitate the identification and access to potential participants. A research in-
formation sheet was handed out to prospective participants individually at their various
units or wards by the research coordinator or the facility’s quality assurance coordinator.
However, in health centres and CHPS compounds, the staff are usually very few and with
no quality assurance or research coordinators. In these settings, the researchers ap-
proached the team leader in the facility to identify one of the staff who was not within the
study’s inclusion criteria and had no power relationship with the other staff to serve as a
mediator. The mediator supported the researchers to contact the rest of the staff to hand
out the information sheet. Health professionals who met the inclusion criteria and volun-
tarily agreed to participate in the study were given a voluntary consent form to carefully
study, ask the necessary questions and sign if they willing to take part in the study.

Upon signing informed consent, willing participants were given the questionnaire
and guided as needed to complete it via Data Analytics®, an online data collection plat-
form with end-to-end encryption widely used for survey data collection. The geographical
coordinates of the location where the participant completed the data collection tool were
automatically recorded and linked to the data to enable audit. The data collection was
conducted from 21 September 2020 to 21 December 2020.
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2.5. Data Collection Tool

The data collection tool was adapted from the job components tool used for data col-
lection in the Workload Indicators of Staffing Needs (WISN) study in Ghana [31,32]. The
tool collected background information on the health facilities in which the health profes-
sionals work and that of the health professionals themselves, and the average time it takes
health professionals to perform their main health service delivery activities. As the data
collection tool was intended to measure the amount of time health workers spend in un-
dertaking different health service delivery tasks, the data collection tool was designed to
reflect the job description of the various health professionals and was scrutinised by peers
and subject matter experts (SME) in the health professions whose feedback was used to
make adjustments to address the objectives of the study better and ensure content validity.

2.6. Ethical Considerations

The study was reviewed and approved by the North-West University’s Health Re-
search Ethics Committee (NWU-00416-20-A1) and the GHS Ethics Review Committee
(GHS-ER17/07/20) before the commencement of the study. Following ethical approval
from both institutions, permission and introductory letters were obtained from the Direc-
tor-General of GHS to the Regional Directors of Health Services (RDHS) and heads of
health facilities to access participants. Participation was entirely voluntary, and the in-
formed consent was obtained by an independent person who had no power relation with
the participants. No individual information of health professionals or the facility they
work in have been reported; instead, aggregate data is analysed and reported.

2.7. Data Processing and Analysis

The raw data was downloaded from the online Survey Analytics® Software to Mi-
crosoft Excel® for cleaning, after which it was imported into SPSS® version 26 for analysis.
Descriptive analysis with estimates of uncertainty was undertaken mainly to estimate the
average time taken by various health professionals to perform their service delivery ac-
tivities and the 95% confidence interval around the point estimates. Inferential analysis in
the form of an independent ¢-test [29,33] was conducted to examine if there were signifi-
cant differences between district/primary hospitals’ activity standards and those of the
health centres/polyclinics. Pearson’s correlation analysis [29,33] was also conducted to ex-
amine any association between self-reported workload levels and the estimated activity
standards.

2.8. Computing Standard Workload from Service Standards and Available Working Time

As defined in the WISN manual [7], the standard workload is a function of two com-
ponents: (a) the Service Standard (SS) for the activity to be performed, which is defined as
the average time that it will take well-trained and motivated health professional to com-
plete the health service activity to acceptable professional standards within the context of
the jurisdiction and (b) the Available Working Time (AWT)—the time a health worker has
available in one year to do his/her work, taking into account all absences (Equation (2)).

AWT=A-(B+C+D+E+F) @)

where:

AWT is the total available working time

A is the number of days in a year = 365

B is the number of days off for public holidays in a year

C is the number of days off for annual leave in a year

D is the number of days off due to sick leave in a year

E is the number of days off due to other leave, such as training, etc., in a year.
F is the number of weekend days or off-duty days



Healthcare 2021, 9, 332

7 of 27

AWT,,
SVVn,y = SSyn (3)

where:

SWiy is the standard workload for health professional category n when performing
health service activity y.

AWT. is the available working time of the health professional category n.

SSyn is the Service Standard or the time it takes a well-trained health professional of
type n to deliver the service activity, y.

3. Findings
3.1. Demographic Characteristics of the Participants and Health Facilities in Which They Work

A total of 503 valid questionnaires were received from participants out of the esti-
mated sample size of 612, representing a response rate of 82.2%. The participants’ ages
ranged from 20-60 years, with an average of 33 years (+7.02 years). The majority of the
health professionals (n = 267, 53%) were between the ages of 30-39 years, followed by
those in the 20-29 years age group (n = 166, 33%). About 86% of the health professionals
were below 40 years which signifies the youthful nature of the health professionals. Only
4.2% (n=21) were 50 years or older (Table 2).

Table 2. Age and gender distribution of health professionals.

Age Bracket Frequency Percentage
20-29 Years 166 33.0%
30-39 Years 267 53.1%
40-49 years 49 9.7%
50-59 Years 20 4.0%
60 Years or more 1 0.2%
Total 503 100.0%
Gender
Male 185 36.8%
Female 318 63.2%
Total 503 100.0%

Most participants were clinical nurses—Registered General Nurses and Enrolled
Nurses (n = 219, 43.5%) followed by Community Health Nurses (n = 65, 12.9%) and La-
boratory Scientist/Technicians (n = 56, 11.1%) while Nutritionist/Dietician were the least
(n =6, 1.2%). Almost one (1) in three (3) of the health professionals (n = 158, 31.4%) had
post-secondary school certificate qualification in their respective professions, a similar
proportion (n = 158, 31.4%) had either a university degree or post-graduate qualification.
About 26% (n = 133) had diploma qualifications and nearly 5% (n = 24) indicated having
other qualifications which included fellowship with medical colleges, higher national di-
plomas, and doctorate degrees.

The health professionals had diverse working experience ranging from one (1) to
forty-four (44) years, with the average being about 7 years (mean = 6.8 years, SD = 3.41
years). Additionally, at the time of the study, the health professionals, on average, had
been working in their health facilities for nearly 4 years (mean = 3.6 years, 95% CI: 3.4-4.0
years (Table 3).
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Table 3. The professional background of participants.
Variable Dimension Frequency Percent
General Practitioner (Generalist Doctor) 30 6.0%
Physician Assistant 47 9.3%
Midwife 47 9.3%
Type of Health Profes- Clinical Nurse (General Nurse/Enrolled
i 219 43.5%
sional Nurse)
Preventive Nurse (Community Health Nurse) 65 12.9%
Nutritionist/ Dietician 6 1.2%
Laboratory Scientist/Technician 56 11.1%
Pharmacist/Pharmacy Technician 33 6.6%
Total 503 100.0%
Certificate 158 31.4%
Diploma 133 26.4%
Highest qualification of the Post-Basic (Advanced) Diploma 30 6.0%
Health Professional First Degree 132 26.2%
Masters/post-graduate specialisation 26 52%
Other 24 4.8%
Total 503 100.0%
Variable Min. Max. Mean  Std. Fr- SD 95% CI
(Years)  ror Lower Upper
Yearsofexperienceinthe 50 g 029 657 63 7.4
profession
Yearsofexperienceinthe 5 30 37 15 341 34 40

current health facility

Consistent with the distribution of the health workers in the country, most of the
participants were from the Greater Accra region (n = 235, 46.7%), followed by the Upper
East region (n = 170, 33.8%) and the rest from Bono East region (n = 98, 19.5%). Addition-
ally, more than half were based in primary/district hospitals (which are usually in the
urban parts of the districts), whereas the health centres/polyclinics and CHPS had 37% (n
=186) and 10.1% (n = 51), respectively. The vast majority (61.2%, n = 308) considered the
location of their health facilities to be urban areas, while 38.7% thought they were either
working in a rural (12.3%) or semi-urban (26.4%) area.

3.2. Estimated Health Service Activity Standards

We summarised the average time spent by the different health professionals on their
respective health service activities and reported the level of uncertainty in the estimated
time using standard deviation, standard errors, and the 95% confidence interval (CI)
around the mean. The activity standards are presented in more detail in Table 4.

Table 4. Health service activity standards estimated by health professionals in primary health care settings.

Category of
Health Pro-
fessional

Service Std. 95% Confi-
Standard Error . dence Interval

Descriptive Statistics Unit of Measurement Devia

Time of the

(Mean) Mean tion Lower Upper

Assessment, diagnosis and treatment of a new out-pa-

Minutes per patient 16 1.63 875 13 19

tient case
General Minutes per patient
Practitioner ~ Review of a follow-up out-patient case (old cases) erpvisi}: 9 093 5.00 7 11
(Generalist Review of inpatient per patient day (daily ward Min tlzs er patient
Doctor) patient per p yidaly utes perp 15 155 819 12 18
rounds) per inpatient day

Referral of a patient Minutes per patient 14 1.84 9.58 10 17
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Minor surgical procedures (e.g., suturing lacerations,

. . Minutes per case 19 1.74  9.02 16 23

incision and drainage)
Major surgical procedures Minutes per case 64 10.13 49.61 44 84
Patient education and counselling Minutes per patient 14 1.54 829 11 17
Interventions for minor (simple) medical emergencies ~ Minutes per case 12 137 723 10 15
Interventions for moderatsi-;;)-severe medical emergen- Minutes per case 25 317 1709 19 31
Interventions for critically ill medical emergencies Minutes per case 35 374 1981 28 42
Clinical meetings Hours per week 3 031 159 2 3

Assessment, diagnosis and treatment of a new out-pa-

. Minutes per patient 16 1.28 8.59 13 18
tient case

Minutes per patient

Review of a follow-up out-patient case (old cases) 10 0.83 559 8 11

per visit
Review of inpatient per patient day (daily ward Mmu'tes p?r patient 14 127 739 12 16
rounds) per inpatient day

Physician Referral of a patient Minutes per patient 13 115 7.72 10 15

Assistant  Mi ical d .g., suturing 1 ti
ssistan inor surgical procedures (e.g , suturing lacerations, . per case 25 148 994 20 28

(Medical) incision and drainage)

Patient education and counselling Minutes per patient 11 0.99 6.64 9 12
Interventions for minor (simple) medical emergencies ~ Minutes per case 17 1.68 1124 14 20
Interventions for moderatsi-;;)-severe medical emergen- Minutes per case 25 271 1818 20 31
Interventions for critically ill medical emergencies Minutes per case 27 276 17.02 21 32
Clinical meetings Hours per week 3 028 1.75 2 3

Minutes per patient
per visit
Minutes per patient
per visit
Minutes per patient
per visit
Minutes per patient
per visit

Antenatal care (ANC) consultation 22 203 1363 18 26

Postnatal care (PNC) consultation 19 124 820 17 22

Family planning service (non-invasive procedure) 16 231 1267 12 21

Family planning service (invasive procedure) 39 295 1321 33 45

Prevention of Mother-To-Child (PMTC) transmission Minutes per patient
of HIV during antenatal care visit per visit

Vaginal delivery Minutes per patient 131 1518 9723 101 160

Minutes per patient

17 1.30 8.52 14 19

Inpatient care per patient day (routine care for mother) 30 283 1651 24 36

Midwife per inpatient day
Inpatient care per patient day (routine care for new- Mmu'tes p?r patient 30 329 1862 24 36
born) per inpatient day
Admission processes per patient Minutes per patient 22 145 834 19 24
Discharge processes per patient Minutes per patient 21 154 8.83 18 24
Preparing a patient for caesarean section Minutes per case 32 323 1406 26 38
Patient education and counselling Minutes per patient 23 1.00 6.45 21 25
In-patient management of complications of pregnancy Mmu.tes per patient 44 224 1286 40 49
per inpatient day
Daily report writing Minutes per day 40 347 2142 33 46
Monthly reports Hours per month 7 099 657 5 9
Taking-over and handing-over Minutes per day 31 294 1742 25 36
Clinical meetings Hours per week 3 036 210 2 4
Clinical Out-patient care (triaging, vital signs and history tak- Minutes pe.r Patient 10 026  3.85 9 10
Nurse (Reg- ing) v per visit ‘
istered Gen- Out-patient consultation (where applicable) mut;erjirSi}zatlent 13 053 524 12 14
eral Nurse & Admission processes per patient Minutes per patient 19 055 6.98 18 20
Enrolled . . . .
Nurse) Discharge processes per patient Minutes per patient 16 0.75 9.37 14 17

Pre-Operative preparation of patients Minutes per case 26 1.50 16.65 23 28
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Post-operative management which is different from

. Minutes per case 42 211 2335 38 46
routine care
Inpatient care per patient day.(rouFme carre) for low de- Mmu.tes p?r patient 40 106 1482 38 0
pendent cases or mildly ill patients per inpatient day
Inpatient care per patient day .(routm.e care) for .moder— Mmu.tes p?r patient 43 154 2129 40 46
ately dependent cases or patients with severe illness  per inpatient day
Inpatient care per patient day (routlr}e Car?) for highly Mmu'tes p?r patient 135 427 5564 127 144
dependent cases or critically ill patients per inpatient day
Discharge patient education and counselling Minutes per patient 18 056 8.07 17 19
Minor su.rglcal proce‘dures (suturing lace.ratlons, inci- Minutes per patient 7 120 1674 24 29
sion and drainage, wound dressings)
Daily report writing Minutes per day 32 198 2532 29 36
Monthly reports Hours per month 5 031 3.63 4 6
Taking-over and handing-over Minutes per day 25 1.15 1620 23 28
Clinical meetings Hours per week 3 013 1.64 3 3
Family planning Minutes per patient )18 g3 1p 17
per visit
. . . . Minutes per patient
Out-patient consultation to manage minor ailments per visit 12 116 6.54 10 14
Preventive Referral of patients Minutes per patient 9 092 640 8 11
Nurse (Com- Patient education and counselling Mifmtes per patient 14 137 1082 11 17
munity Home visiting Mm“tejilsoietr home o3 149 1192 20 26
ll;lliiite}; School health Minutes per patient 12 1.01 7.88 10 14
Immunisation Minutes per patient 6 0.44 356 5 7
Growth monitoring Minutes per patient 6 037 295 6 7
Monthly reports Hours per month 4 028 215 4 5
Cold chain management Minutes per day 17 147 1120 14 19
Clinical meetings Hours per week 2 0.10  0.66 2 2
Nutritional Status Assessment Minutes per patient 13 460 11.26 4 22
Patient education and counselling Minutes per patient 22 279 6.83 16 27
Referral of patients Minutes per patient 8 218 4.88 3 12
NutrltlF)m,St Intervention including diet planning for patients Minutes pe.r Patlent 27 784 1754 12 42
and Dieti- per visit
cian School health Minutes per patient 20 5.77 10.00 9 31
Follow-ups/home visits Minutes per patient 23 10.93 18.93 2 45
Monthly reports Hours per month 47 28.01 68.62 -8 102
Clinical meetings Hours per week 3 0.88 1.53 1 4
Sample taking and processing Minutes per sample 9 0.67 475 8 11
Full blood count (using an automated machine) Minutes per sample 6 041 3.06 5 7
Rapid diagnostic tests (Malaria, HIV, etc.) Minutes per sample 17 053 3.89 16 18
Malaria test using microscopy Minutes per sample 27 153 1115 24 30
Urine routine examination Minutes per sample 18 099 7.30 16 20
Stool Urine routine examination Minutes per sample 23 1.83 1341 20 27
Laboratory Blood sugar test Minutes per sample 14 1.39 1030 11 16
Scientist and Blood donor bleeding Minutes per patient 31 1.24 859 29 34
Labore'lt(‘)ry Preparing blood for transfusion Minutes per unit of 35 134 906 32 37
Technician blood
Blood chemistry Minutes perbatchof 70 05 453 16 18
samples
Culture and sensitivity analysis Minutes per sample 74 343 1536 67 81
Report writing Minutes per day 11 074 498 10 13
Blood donation campaign Hours per month 6 084 4.26 5 8
Clinical meetings Hours per week 3 0.77 470 2 5
Prescription auditing and dispensing for out-patient Minutes per patient 7 071 405 6 9

cases

per visit
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Prescription auditing and dispensing for in-patient =~ Minutes per patient

. ) 7 052 296 6 8
cases per inpatient day
Minut tient
Prescription refilling for chronic conditions TLIeS per patien 7 1.04 550 5 9
per visit
Pharmaceutical mterventll(‘);ﬂsS to correct prescription er- Minutes per case 7 073 412 6 9
Ph ist
armacis Patient adherence counselling and education Minutes per patient 13 090 5.19 11 15
& Pharmacy . .
Technician Report writing Minutes per day 24 132 6.20 21 26
Reconstitution of powdered preparations Hours per week 3 0.40 1.77 2 4
Clinical meetings Hours per week 4 124 595 1 6
Management of stocks Hours per week 7 1.05 5.74 5 9
Procurement activities Hours per quarter 16 3.69 15.64 8 23
lity A A), D d Th ti -
Quality Assurance (QA), Drug an erapeutics Com Hours per quarter 4 104 3.90 ) 6

mittee (DTC) activities

3.2.1. General Practitioners (Generalist Doctors)

Across the primary health care (PHC) settings, General Practitioners spent an aver-
age of 16 min (95% CI: 13-19 min) on the assessment, diagnosis and treatment of new
patients in the outpatient clinic but 9 min (95% CI: 8-11 min) for outpatients on follow-up
visits. Reviewing patients who are on admission (i.e., daily ward rounds) took an average
of 15 min (95% CI: 12 —18 min), while minor surgeries, including repair of lacerations,
incisions and drainage, etc., took 19 min (95% CI: 16-23 min). Major surgeries within the
PHC context, including caesarean section, laparotomy, herniorrhaphy, etc., took an aver-
age of 64 min. However, given wide variations in these procedures’ complexity, there was
also considerable uncertainty in the estimated time spent. Therefore, when the 95% confi-
dence interval is considered, major surgeries at the PHC level could be done within 44
min or take as long as 84 min.

3.2.2. Physician Assistants (Medical)

The direct patient care activities performed by Physician Assistants (PAs) at the PHC
settings closely mirrored those of the General Practitioners, except major surgeries, which
they are, by law and job description, not mandated to undertake. PAs spent an average of
16 min (95% CI: 13-18 min) on the consultation of new outpatient but an average of 10
min (95% CI: 8-11 min) for follow-up/review of old outpatient cases. However, unlike the
General Practitioners who spend about 19 min on minor surgical procedures, the PAs
spent about 25 min (95% CI: 22-28 min). When the 95% confidence intervals are taken into
consideration, there is no significant difference between them (as the confidence intervals
overlap).

3.2.3. Midwives

For midwives, antenatal care consultation took an average of 22 min (95% CI: 18-26
min). For postnatal consultations, an average time of 19 min was spent on each patient by
midwives (95% CI: 17-27 min); 16 min (95% CI: 12-21 min) for non-invasive family plan-
ning services; and 39 min (95% CI: 33-45 min) for invasive family planning procedures.
Additionally, for each supervised vaginal delivery, midwives spend an average of 131
min which could be as short as 101 min or as long as 160 min, when the uncertainty in the
estimate (95% confidence interval) is taken into account. For each day that a patient stays
on admission after delivery, midwives spend about 30 min on each of the mother and the
newborn for routine care but as much as 45 min if there is a pregnancy complication. Be-
sides, patients received roughly 23 min (95% CI: 21-25 min) of patient education and coun-
selling from midwives. In addition to the direct patient care activities, midwives spent
about 31 min (95% CI: 25-36 min) per day on handing over (and taking over) from one
shift to another —this represents 6.5% of the daily working time of midwives.
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3.2.4. Clinical Nurse (Registered General Nurse and Enrolled Nurse)

The survey revealed that clinical nurses spend up to 10 min on history taking and
checking vital signs in out-patient clinics, but where they were conducting a full out-pa-
tient consultation, an average of 13 min (95% CI: 12-14 min) is spent on each outpatient.
Patients requiring admission into inpatient wards consumed about 19 min (95% CI: 18-20
min) of nurses’ time for the admission process while the process of discharging them also
took about 16 min (95% CI: 14-17 min), in addition to an average of 18 min nurses spend
on patient education and counselling. Preparing a patient for surgical procedures (which
is considered not part of routine inpatient care) took an average of 26 min (95% CI: 23-28
min) of nurses’ time, whereas the post-operative management of surgical patients (exclud-
ing routine nursing care) was estimated to be an average of 42 min (95% CI: 38-46 min)
per patient per inpatient day.

Depending on the patient’s acuity level, there is a substantial variation in the time
nurses spend in routine nursing care activities, including monitoring vital signs, admin-
istering prescribed medications, and supporting patients in their daily living activities.
Low dependent patients received an average of 40 min per inpatient day (95% CI: 38—42
min), while patients with moderate dependency required some 43 min (95% CI: 4046
min) per inpatient day. Expectedly, high dependency patients required an average of 135
min per inpatient day at the primary care level, but the true estimate could be between
127 min and 144 min when the 95% confidence interval is taken into consideration. In
addition to the various direct patient care activities, clinical nurses, on average, spend
some 25 min each day on handing/taking over and another 32 min on writing daily re-
ports. Thus, nearly 12% of nurses’ daily working time could be spent on handing/taking
over and report writing (not including the recording of nursing actions that are part of
each nursing procedure).

3.2.5. Preventive Nurse (Community Health Nurse)

The average time to provide family planning services by Community Health Nurses
(CHNSs) at the PHC level was about 14 min (95% CI: 12-17 min). In line with national
policy, CHNs at the CHPS compounds undertakes consultation and treatment of minor
ailments, which takes about 12 min (95% CI: 10-14 min) per patient. A similar amount of
time (an average of 12 min, 95% CI: 10-14 min) is spent per each school child anytime
school health activities are conducted. Both immunisation and growth monitoring each
took an average of 6 min, whilst home visits took about 23 min (95% CI: 20-26 min) per
household visited (excluding travel time for the home visiting). Additionally, CHNs
spend 17 min per day to check and report on the maintenance of the cold chain for their
vaccines.

3.2.6. Nutritionists and Dieticians

With a limited sample, it is estimated that Nutritionists and Dieticians spend about
13 min per patient on nutritional status assessment, and patients requiring nutritional in-
terventions receive about 27 min (95% CI: 12—42 min) per visit or inpatient day while an
additional 22 min is spent on each patient for education and counselling. It is worth em-
phasising that due to the limited sub-sample of only 6 nutritionist/dieticians in the study,
these estimates must be interpreted with caution.

3.2.7. Laboratory Scientist/Technicians

On average, obtaining and processing specimens (samples) for laboratory examina-
tion took 9 min (95% CI: 8-11 min) per patient. On actual tests, undertaking a full blood
count using an automated analyser machine took about 6 min (95% CI: 5-7 min). Perform-
ing a rapid diagnostic test for malaria, HIV, and similar ones took an average of 17 min
(95% CI: 16-18 min), the same for performing a batch of blood chemistry test using auto-
mated machines. Culture and sensitivity analysis, a procedure seldomly performed at the
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PHC level, was estimated to take about 74 min but spread over a period of 2—4 days. When
the uncertainty in the estimate is taken into account, culture and sensitivity analysis could
take only 67 min or as much as 81 min. Besides the direct patient care activities performed
on patients/sample, laboratory scientist/technicians spend roughly 10-13 min per day
writing some summary reports and up to 8 h per month (upper confidence limit) on blood
donation campaigns.

3.2.8. Pharmacists/Pharmacy Technicians

The time spent by Pharmacists/Pharmacy Technicians in auditing and dispensing
prescribed medicines for outpatients (mean = 7, minutes 95% CI: 6-9 min) and inpatients
(mean = 7 min, 95% CI: 6-8 min) were similar; same for the refilling of medications for
patients with chronic illnesses. However, patient education and medication adherence
counselling took 13 min (95% CI: 11-15 min). In addition to the direct individual patient
care activities, Pharmacist/Pharmacy Technicians spend roughly 14 h per week or 35% of
their working time reconstituting powdered preparations (3 h per week), managing phar-
maceutical stock (7 h per week), and attending clinical meetings (4 h per week).

3.3. Estimated Standard Workload per Year for the Health Service Activities

Using Equation (2), we computed the available working time (AWT) for each health
professional (Supplementary Materials), which show that General Practitioners and PAs
have 198 working days in a year (equivalent to 95,040 min) while the other categories have
approximately 200 available working days per year which is equivalent 96,000 min per
year. Using the AWT in minutes as the numerator, we derived the standard workloads
for each of the activity standards (see Equation (3)), which are crucial inputs for not only
workforce planning but also productivity and efficiency management and analysis.

As shown in Table 5, if a General Practitioner is dedicated to only outpatient consul-
tations, he/she could be reasonably expected to attend to 6030 new patients per year (or
10,444 follow-up cases per year). Given a marginal difference in the activity standard, PAs
could see about 6108 new outpatients per year. The average number of deliveries that
could be undertaken by a midwife in the PHC context of Ghana is estimated to be about
735, but the true value may lie somewhere between 598 and 951 per year. For patients
with low-to-moderate dependency (as usually seen in PHC settings), a Clinical Nurse can
be expected to nurse between 2078 and 2549 per year, which translates into a nurse-patient
ratio of one nurse to 5-7 inpatients. A well-trained CHN could also provide roughly 16,000
(between 13,793 and 18,714) routine immunisations per year. A Laboratory Scientist/Tech-
nician could also perform some 5511 (or between 5199 and 5863) rapid diagnostic tests for
Malaria, HIV or similar ones per year. Finally, a Pharmacist/Pharmacy Technician can audit
and dispense 13,205 (or between 11,096 and 16,304) prescriptions in a year, while a Nutri-
tionist/Dietician could undertake 7202 nutritional status assessments per year. Table 5 pro-
vides the details on the mean standard workloads with confidence intervals for all the
health service activities included in the study.
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Table 5. Estimated standard workload per year for health service activities.

95% Confidence Interval

Category of Health Descriptive Statistics Standard Work- Best Case Scenario (Using Worst Case Scenario (Using
Professional P load per Year Lower Bound of the Service the Upper Bound of the Ser-
Standard) vice Standard)
Assessment, diagnosis z'md treat- 6030 7558 5017
ment of a new out-patient case
Rev1ew./v of a follow-up out-pa- 10,444 13,053 8704
tient case (old cases)
Review of 1.npahent per patient 6319 7915 5059
day (daily ward rounds)
Referral of a patient 6973 9489 5511
Minor surgical procedures (e.g.,
. suturing lacerations, incision and 4953 6020 4207
General Practitioner .
(Generalist Doctor) drainage)
Major surgical procedures 1488 2159 1135
Patient educat.lon and counsel- 6823 8708 5608
ling
Intervenh(?m for minor .(51mple) 7639 9817 6319
medical emergencies
Intervenhons. for moderate.—to-se— 3838 5126 3068
vere medical emergencies
Interven‘tlons for Crltlc‘ally ill 791 3444 2249
medical emergencies
Assessment, diagnosis z'md treat- 6108 7283 5250
ment of a new out-patient case
Rev1ew./v of a follow-up out-pa- 9921 11,962 8475
tient case (old cases)
Review of 1'npahent per patient 6789 8054 5765
day (daily ward rounds)
Referral of a patient 7567 9224 6415
Minor surgical procedures (e.g.,
Physician Assistant suturing lacerations, incision and 3802 4301 3406
(Medical) drainage)
Patient educat-.lon and counsel- 9043 11,088 7635
ling
Interventl(?m for minor ‘(51mple) 5627 6985 711
medical emergencies
Interventlons‘ for moderate‘-to-se- 3739 7% 3093
vere medical emergencies
Interven.hons for Crlhc.a]ly il 3541 4435 2047
medical emergencies
Antenatal Care.(ANC) consulta- 4449 5455 3755
tion
Postnatal care .(PNC) consulta- 5010 5735 4448
tion
Family pla@lng service (non-in- 5950 8280 1645
L vasive procedure)
Midwife Familv blanmi L.
amily planning service (inva 2446 2869 2132

sive procedure)
Prevention of Mother-To-Child
(PMTC) transmission of HIV 5694 6708 4946
during antenatal care visit
Vaginal delivery 735 951 598
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Inpatient care per patient day

. 3200 3926 2700
(routine care for mother)
Inpahént care per patient day 3200 4077 2634
(routine care for new-born)
Admission processes per patient 4436 5108 3921
Discharge processes per patient 4533 5284 3968
Preparing a pahe.nt for caesarean 3015 3762 2515
section
Patient educat-.lon and counsel- 6892 8796 5665
ling
In-pat{ent‘ management of com- 2163 2400 1968
plications of pregnancy
Outtpatlent cal"e (trlagm'g, vital 9786 10,326 9299
signs and history taking)
Out-patient cor?sultahon (where 7373 8009 6831
applicable)
Admission processes per patient 4436 5108 3921
Discharge processes per patient 4533 5284 3968
Pre-Operative Preparatlon of pa- 3763 4954 3374
tients
Post-operative management
which is different from routine 2285 2535 2080
care
- . Inpatient care per patient day
Clinical N Regis-
cal Nurse (Regis (routine care) for low dependent 2416 2549 2296
tered General Nurse 1dlv ill patient
& Enrolled Nurse) Case.s or mildly i pe.1 ents
Inpatient care per patient day
(routine care) for mc.)deratel.y de- 204 391 2078
pendent cases or patients with se-
vere illness
Inpatient care per patient day
(routine care) for highly depend- 709 756 668
ent cases or critically ill patients
Discharge patient e.ducahon and 5304 5672 5017
counselling
Minor surgical procedures (su-
turing lacerations, incision and 3586 3932 3296
drainage, wound dressings)
Family planning 6713 8012 5777
Out-patient C'onsul'tatlon to man- 7895 9703 6655
age minor ailments
Referral of patients 10,289 12,768 8617
PreventlYe Nurse  Patient educat'lon and counsel- 6892 8796 5665
(Community Health ling
Nurse) Home visiting 4237 4863 3753
School health (a‘ssessment of pu- 7799 991 6719
pil)
Immunisation 16,000 18,714 13,973
Growth monitoring 15,335 17,320 13,759
Nutritional Status Assessment 7202 22,203 4298
Patient educaltilr(:g and counsel- 6892 8796 5665
Numtmé:j“d Dieti= Referral of patients 10,289 12,768 8617
Interventllon mcludl.ng diet plan- 3556 8255 2266
ning for patients
School health 4800 11,056 3065
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Follow-ups/home visits 4115 50,284 2145
Sample taking and processing 10,116 11,726 8894
Full blood count (u51'ng an auto- 16,667 19,392 14,613
mated machine)
Rapid diagnostic tests (Malaria, 5511 5863 5199
HIV, etc.)
Laboratory Scientist Malaria test using microscopy) 3539 3979 3186
and Laboratory Tech- ~ Urine routine examination 5206 5820 4709
nician Stool routine examination 4124 4872 3574
Blood sugar test 7012 8753 5849
Blood donor bleeding 3057 3314 2838
Preparing blood for transfusion 2777 3004 2582
Blood chemistry 5707 6171 5309
Culture and sensitivity analysis 1297 1427 1189
Prescrlphon audlhng and dis- 13,205 16,304 11,09
pensing for out-patient cases
Prescrllptlon e%udltlr}g and dis- 13,953 16,39 12144
pensing for in-patient cases
Pharmacist &'P'har- Prescription refl'll'mg for chronic 13,994 19,910 10,788
macy Technician conditions
Pharmaceutical 1.nte.rvenhons to 13,187 16,407 11,023
correct prescription errors
Patient adherence counselling 7541 8761 6620

and education

Note: The calculation for standard workload assumes that the health professional dedicates all his/her available working
time to only a particular activity throughout the year.

3.4. Differences in Activity Standards between Health Centres/Polyclinics and District/Primary
Hospitals

The services rendered at CHPS compounds are usually basic and performed by
CHNs and some clinical nurses. However, all the cadres included in the study were avail-
able in the health centres/polyclinics and primary hospital/district hospitals. Hence, it was
deemed appropriate to compare the activity standards between health centres/polyclinics
and primary hospitals/district hospital using an independent ¢-test (Table 6). The analysis
showed that out of 67 health service activities examined across eight health professional
groups, there was statistically significant differences in 12 of the activity standards be-
tween health centres/polyclinics and district/primary hospitals. This represents significant
practice variation across 18.9% of health service activities. The practice variations were
much more pronounced amongst activities performed by PAs (7 out of 10 activities). PAs
spend significantly lower amount of time on patients at the district/primary hospitals
compared to health centres for assessment, diagnosis and treatment of new cases (MD =
-9, p <0.001); review of follow-up patients (MD = -5, p = 0.002), minor surgical procedures
(MD =-7, p =0.003) as well as interventions for moderate-to-severe medical emergencies
(MD =-8, p=0.035). For General Practitioners, there was no statistically significant differ-
ence between the time spent on the various health service activities in health centres/pol-
yclinic compared to the district/primary hospitals. Similarly, no statistically significant
difference was seen for activities performed by midwives except for time spent on super-
vised vaginal delivery. In health centres/polyclinics, midwives spend an average of 147
min on women during vaginal delivery as compared to an average of 70 min spent in the
district/primary hospital settings. The mean difference of 78 min between health cen-
tres/polyclinics and district hospitals/primary hospitals is statistically significant (t =-2.64,
p =0.013). With regard to clinical nurses, the time spent on consultation (where they were
permitted to do) varied between district hospitals and health centres/polyclinics (15 min
vs. 12 min, p = 0.011). For CHNSs, only the time spent on growth monitoring significantly
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varied between district hospitals and health centres (8§ min vs. 5 min, p =0.009). In the case
of Laboratory Scientist/Technicians, the ¢-test shows a significant difference between the
time taken to conduct blood sugar test in the district/primary hospitals versus those of the
health centres/polyclinics (16 min vs. 9 min, p = 0.031) as well as culture and sensitivity (81
min vs. 64 min, p = 0.010). Whereas no #-test was conducted in respect of activities per-
formed by Nutritionist/Dietician due to sample size limitation, those of the Pharma-
cist/Pharmacy Technician was not statistically significant.

Table 6. Test of differences in activity standards between health centres/polyclinics and primary/district hospitals.

Mean Time (Activity Standard) t-Test for Equality of Means
~ . . - - N PP o N N
Healt.h Profes Health. S.el.'vme Ac Unit of Measurement Pl:unaryl[?ls Health C.en. Mean Differ. Std. Exror 95% Conflde.nce Inter . pValue -
sional tivities trict Hospital tre/Polyclinic ence . val of the Difference t-Statistic .
Difference ——————— Tailed)
(@ (b) (a-b) Lower Upper

Assessment, diagno-
sis and treatment of a Minutes per patient 16 10 6 5.29 4 17 121 0.235
new out-patient case
Review of a follow-
up out-patientcase ~ Minutes per patient per visit 9 8 1 3.10 -5 7 0.28 0.784
(old cases)
Review of inpatient
per patient day (daily
ward rounds)
Referral of a patient Minutes per patient 13 18 -4 7.13 -19 11 -0.59 0.563
Minor surgical proce-
dures (e.g., suturing
General Practi- lacerations, incision
tioner (General- and drainage)
ist Doctor)  Major surgical proce-
dures

Minutes per patient per inpatient

15 15 0 6.12 -13 13 0.01 0.995
day

Minutes per case 20 13 7 6.61 -6 21 1.09 0.285

Minutes per case 67 33 34 36.75 —42 110 0.93 0.362

Patient education and
counselling
Interventions for mi-
nor (simple) medical Minutes per case 13 10 3 5.39 -9 14 047 0.641

emergencies
Interventions for
moderate-to-severe Minutes per case 27 8 18 10.01 -2 39 1.83 0.078
medical emergencies
Interventions for criti-
cally ill medical Minutes per case 37 13 24 14.03 -5 53 172 0.097
emergencies
Assessment, diagno-
sis and treatment of a Minutes per patient 11 19 -9 2.25 -13 -4 -3.85 0.000
new out-patient case

Minutes per patient 14 12 3 512 -8 13 0.49 0.626

Review of a follow-
up out-patientcase  Minutes per patient per visit 7 12 -5 152 -8 -2 -3.30 0.002
(old cases)

Review of inpatient
per patient day (daily
ward rounds)
Referral of a patient Minutes per patient 11 14 -4 228 -8 1 -1.63 0.111
Physician Assis- Minor surgical proce-
tant (Medical) ~dures (e.g., suturing
lacerations, incision
and drainage)

Minutes per patient per inpatient

10 17 -7 228 -12 -3 -3.20 0.003
day

Minutes per case 21 28 -7 2.84 -12 -1 -2.38 0.022

Patient education and

. Minutes per patient 8 12 4 1.92 -8 0 -2.02 0.049
counselling

Interventions for mi-
nor (simple) medical Minutes per case 12 21 -8 3.17 -15 -2 -2.61 0.013
emergencies

Interventions for
moderate-to-severe Minutes per case 19 30 -1 524 -22 -1 217 0.035
medical emergencies

Interventions for criti-

cally ill medical Minutes per case 26 28 -2 5.59 -13 9 -0.38 0.709
emergencies

Antenatal care (ANC)
consultation

Midwife Minutes per patient per visit 26 21 5 5.09 -5 15 0.95 0.347
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Postnatal care (PNC)
consultation

Minutes per patient per visit

21

19

3.09

0.59

0.556

Family planning ser-
vice (non-invasive
procedure)

Minutes per patient per visit

23

15

6.04

21

1.40

0.178

Family planning ser-
vice (invasive proce-
dure)

Minutes per patient per visit

42

37

17

0.75

0.461

Prevention of
Mother-To-Child
(PMTC) transmission
of HIV during ante-
natal care visit

Minutes per patient per visit

20

16

10

129

0.205

Vaginal delivery

Minutes per patient

70

147

—2.64

0.013

Inpatient care per pa-
tient day (routine
care for mother)

Minutes per patient per inpatient
day

31

-0.52

0.605

Inpatient care per pa-
tient day (routine
care for new-born)

Minutes per patient per inpatient
day

27

6.60

21

115

0.257

Admission processes
per patient

Minutes per patient

21

2.99

0.905

Discharge processes
per patient

Minutes per patient

22

20

3.15

0.53

0.599

Preparing a patient
for caesarean section

Minutes per case

30

37

7.35

-0.95

0.354

Patient education and
counselling

Minutes per patient

24

243

0.32

0.753

In-patient manage-
ment of complica-
tions of pregnancy

Minutes per patient per inpatient
day

47

-0.49

0.627

Out-patient care (tri-
aging, vital signs and
history taking)

Minutes per patient per visit

1.35

0.177

Out-patient consulta-
tion (where applica-
ble)

Minutes per patient per visit

12

2.61

0.011

Admission processes
per patient

Minutes per patient

19

19

1.29

-0.24

0.812

Discharge processes
per patient

Minutes per patient

15

18

175

-1.75

0.082

Pre-Operative prepa-
ration of patients

Minutes per case

25

28

3.86

-0.64

0.523

Post-operative man-
agement which is dif-
ferent from routine
care

Minutes per case

41

49

-1.49

0.140

Inpatient care per pa-
tient day (routine
Clinical Nurse care) for low depend-
(Registered Gen- ent cases or mildly ill
eral Nurse & En- patients

Minutes per patient per inpatient
day

2.19

-0.28

0.782

rolled Nurse) Inpatient care per pa-
tient day (routine
care) for moderately
dependent cases or
patients with severe
illness

Minutes per patient per inpatient
day

43

0.866

Inpatient care per pa-
tient day (routine
care) for highly de-
pendent cases or criti-
cally ill patients

Minutes per patient per inpatient
day

141

123

18

36

0.051

Discharge patient ed-
ucation and counsel-
ling

Minutes per patient

19

17

120

125

0.212

Minor surgical proce-
dures (suturing lacer-
ations, incision and
drainage, wound
dressings)

Minutes per patient

29

2.53

1.64

0.104

Family planning

Minutes per patient per visit

13

15

3.30

-041

0.686
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Out-patient consulta-
tion to manage minor  Minutes per patient per visit 14 12 2 3.86 -6 1 0.58 0.571
ailments
Referral of patients Minutes per patient 8 9 -1 278 -7 5 -0.33 0.745
Community - Patienteducationand e bor patient 13 17 -4 44 13 5 09 0345
Health Nurse counselling
Home visiting Minutes per home visit 25 21 4 4.01 -4 12 0.97 0.337
School health Minutes per patient 14 13 1 2.78 -5 6 0.28 0.784
Immunisation Minutes per patient 7 6 1 116 -1 3 0.90 0.375
Growth monitoring Minutes per patient 8 5 3 0.93 1 4 2.74 0.009
Sample taking and Minutes per sample 10 9 1 147 2 4 041 0.685
processing
Full blood count (us-
ing an automated Minutes per sample 6 5 0 0.90 -1 2 047 0.639
machine)
Rapid diagnostic tests o per sample 17 18 -1 116 -4 1 -127 0211
(Malaria, HIV, etc.)
Malaria test using mi- 1o per sample 29 24 5 330 -2 11 147 0.148
croscopy)
Laboratory Sci- Urine routine exami- Minutes per sample 18 20 -2 214 - 2 086 039
entist/Technician nation
Stool Urine routine Minutes per sample 2% 21 3 394 -4 11 089 0379
examination
Blood sugar test Minutes per sample 16 9 7 2.95 1 12 221 0.031
Blood donor bleeding Minutes per patient 32 29 3 2.77 -2 9 1.26 0.213
Preparing blood for 1 e per unit of blood 3 35 0 317 -6 6 0.01 0.993
transfusion
Blood chemistry Minutes per batch of samples 17 18 -1 1.62 -4 2 -0.65 0.519
Cultureand sensifiv- s per sample 81 64 7 597 5 30 28 0010
ity analysis
Prescription auditing
and dispensing for ~ Minutes per patient per visit 8 6 2 1.44 -1 5 111 0.276
out-patient cases
Prescription auditing
) and Llilspensmg for Minutes per patient per inpatient v v 0 110 ) 3 030 0763
in-patient cases Inpa- day
Pharma- tient
C‘STZ I:}}Ef:;cy g:ﬁf;‘r’s:?ofgsgfs Minutes per patient per visit 8 5 4 210 4 8 167 0.107
Pharmaceutical inter-
ventions to correct Minutes per case 7 8 -1 152 4 2 -0.67 0.508
prescription errors
Patient adherence
counselling and edu- Minutes per patient 14 1 2 1.84 -2 6 121 0.237
cation

3.5. Relationship between Health Service Activity Standards and Workload Levels and Availabil-
ity of Tools/Equipment

Using a five-point Likert’s scale, health professionals were asked to self-rate the de-
gree of workload in their health facility, workload level in their unit, and the availability
of tools/equipment for work. The results show health facilities” workload was 3.91 out of
5, which represents 78.2% (95% CI: 76.8-79.6%); and 4.01 out of 5 at the unit level (80.2%,
95% CI: 78.7-81.7%). Also, the availability of equipment was self-rated as 2.83 out of 5,
which represents only 56.6% (95% CI: 54.8-58.4%) availability of the requisite tools and
equipment.

Using Pearson’s correlation, we explored the relationship between the main health
service activity standards on the one hand and self-rated health facility workload level,
unit workload level and availability of tools/equipment on the other hand (Table 7). The
analysis showed that for General Practitioners, none of the variables (i.e., self-rated health
facility workload level, unit workload level and availability of tools/equipment) had a sta-
tistically significant association with the activity standards. However, health facilities’
workload level had a moderate negative relationship with the time PAs spend on patient
education/counselling (r = —0.314, p < 0.05). Similar moderate but statistically significant
negative association are observed between workload at the unit level and PAs consulta-
tions for new outpatients (r = —0.303, p < 0.05); consultation for old outpatient cases (r =
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-0.319, p <0.05) and review of inpatients (r =-0.351, p <0.05). Additionally, PAs time spent
on minor surgical procedures significantly reduced with increasing workload level at the
unit (r =-0.348, p < 0.05). Similarly, increasing availability of tools/equipment significantly
reduced the time spent on minor surgical procedures (r = -0.355, p < 0.05) and referrals (r
=-0.444, p < 0.001). On the other hand, the time PAs spent on interventions for critically
ill medical emergencies rather increased with increasing levels of overall workload in the
health facility (r = 0.414, p <0.05).

For midwives, workload at the health facility moderately and positively correlated
with the time spent on postnatal care consultations (v = 0.313, p < 0.05), family planning (r
= 0.434, p < 0.05); inpatient care for the newborn (r = 0.354, p < 0.05); patient educa-
tion/counselling (r = 0.454, p < 0.05) and management of complication of pregnancy (r =
0.422, p < 0.05). Availability of tools/equipment also had a moderate but statistically sig-
nificant negative association with the time Clinical Nurses spend on the routine care of
inpatients with moderate dependency (r = -0.333, p < 0.001). Noteworthy is also the La-
boratory Scientists/Technicians spending more time on routine stool examination if there
are tools/equipment and vice versa (r = 0.288, p < 0.05) but the time spent on full blood
count being positively correlated with higher workload in the unit (r = 0.289, p < 0.05);
same for blood sugar test (r = 0.327, p < 0.05) and blood chemistry analysis (r = 0.294, p <
0.05). Surprisingly, none of the health service activities performed by Pharmacists/Phar-
macy Technicians had a statistically significant correlation with either self-rated workload
levels or availability of the tools and equipment.

Table 7. Factors influencing the average time taken to accomplish health service activities.

Facility Unit  Availability

Healt.h Profes- Health Service Activities Workload Workload of Tools and
sional .
Level Level Equipment
Assessment, diagnosis and treatment of a new out-patient case 0.006 0.04 0.07
Review of a follow-up out-patient case (old cases) -0.192 -0.14 -0.15
Review of inpatient per patient day (daily ward rounds) 0.043 0.33 -0.01
i Referral of a patient 0.068 0.14 -0.21
tif);r?:fl(ﬂélelrjlrearcatlli_st Minor surgical procedures (e.g., suturing lacerations, incision and drainage)  0.349 0.33 -0.16
Doctor) Major surgical procedures 0.171 0.33 -0.12
Patient education and counselling 0.095 0.14 0.10
Interventions for minor (simple) medical emergencies -0.069 -0.02 -0.03
Interventions for moderate-to-severe medical emergencies -0.065 -0.02 0.13
Interventions for critically ill medical emergencies 0.165 0.24 0.18
Assessment, diagnosis and treatment of a new out-patient case -0.099  -0.303 * -0.25
Review of a follow-up out-patient case (old cases) -0.129 -0.319 * -0.17
Review of inpatient per patient day (daily ward rounds) -0.042  -0.351* -0.339 *
. . Referral of a patient -0.044 -0.14 —0.444 **
Physician Assis- — ; ] ; . - " "
tant (Medical) Minor surgical procedur.es (e.g., sut.urmg laceratlons., incision and drainage) -0.283  -0.0348 -0.355
Patient education and counselling -0.314* -0.04 0.27
Interventions for minor (simple) medical emergencies 0.072 -0.07 -0.13
Interventions for moderate-to-severe medical emergencies 0.107 -0.04 -0.07
Interventions for critically ill medical emergencies 0.414 ** 0.25 -0.01
Antenatal care (ANC) consultation 0.254 0.11 0.22
Postnatal care (PNC) consultation 0313 * 0.21 0.10
Family planning service (non-invasive procedure) 0.434* 0.29 -0.12
Family planning service (invasive procedure) 0.549 * 0.37 -0.08

Midwife Prevention of Mother-To-Child (PMTC) transmission of HIV during antena-

. . 0.192 -0.16 -0.15
tal care visit
Vaginal delivery -0.043 -0.19 -0.15
Inpatient care per patient day (routine care for mother) 0.012 -0.21 -0.20

Inpatient care per patient day (routine care for new-born) 0.354 * 0.07 -0.20
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Admission processes per patient 0.267 0.23 0.09
Discharge processes per patient 0.319 0.33 0.02
Preparing a patient for caesarean section 0.495 * 0.23 -0.09
Patient education and counselling 0.454 ** 0.06 0.14
In-patient management of complications of pregnancy 0.422 * 0.22 0.26
Out-patient care (triaging, vital signs and history taking) 0.056 -0.04 0.12
Out-patient consultation 0.051 0.00 0.07
Admission processes per patient 0.156 * 0.167* 0.00
Discharge processes per patient 0.013 -0.02 0.05
Pre-Operative preparation of patients 0.240 ** 0.03 0.04
Clinical Nurse Post-operative management which is different from routine care 0.169 0.268 ** -0.04
(Registered Gen-  Inpatient care per patient day (routine care) for low dependent cases or
. . . 0.062 0.04 -0.02
eral Nurse & En- mildly ill patients
rolled Nurse) Inpatient care per patient day (routine care) for moderately dependent cases —0.134 -0.03 -0.333 **
Inpatient care per patient day ('I‘Olltll’.le car(?) for highly dependent cases or 0.028 0.04 0152 *
critically ill patients
Discharge patient education and counselling -0.004 -0.01 -0.02
Minor surgical procedures (suturing Iac.eratlons, incision and drainage, 0181 * 0.10 0.03
wound dressings)
Family planning 0.227 0.24 0.16
Out-patient consultation to manage minor ailments -0.079 0.02 -0.14
Referral of patients -0.248 -0.26 0.09
Community Patient education and counselling 0.157 0.19 -0.01
Health Nurse Home visiting (minutes per each home visit) -0.162 0.05 -0.03
School health (minutes per each pupil) 0.175 0.04 0.18
Immunisation (minutes per child immunised) 0.073 0.24 0.19
Growth monitoring (minutes per child) -0.045 0.21 0.17
Sample taking and processing -0.189 -0.03 0.26
Full blood count (using an automated machine) 0.214 0.289 * 0.06
Rapid diagnostic tests (Malaria, HIV, etc.) -0.128 -0.04 -0.15
Malaria test using microscopy -0.014 0.02 0.12
. Urine routine examination 0.032 0.07 -0.15
La.b oratory .S?len- Stool routine examination 0.116 0.24 0.288 *
tist/Technician
Blood sugar test 0.308 * 0.327 * 0.23
Blood donor bleeding -0.017 -0.05 -0.01
Preparing blood for transfusion 0.036 0.05 -0.21
Blood chemistry (minutes per sample) 0.304 * 0.294 * 0.28
Culture and sensitivity analysis (minutes per sample) 0.093 0.16 0.22
Prescription auditing and dispensing for out-patient cases -0.064 0.06 0.16
Pharmacist/Phar- Prescription ;flu(?liting a.m.d dispensing.for in—Pa}tient cases -0.272 -0.25 0.05
. Prescription refilling for chronic conditions 0.072 0.11 -0.06
macy Technician —— - —
Pharmaceutical interventions to correct prescription errors -0.064 0.28 0.10
Patient adherence counselling and education -0.301 -0.15 0.02

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed). Facility work-
load level was measured on a scale of 0 to 5 (where 0 is no workload and 5 is the heaviest workload possible in any health
facility); Unit workload level was measured on a scale of 0 to 5 (where 0 is no workload and 5 is the greatest workload
possible in any Unit in the facility); Availability to tools and equipment was measured on a scale of 0 to 5 (where 0 is a
situation all the tools/equipment are not available, and 5 is a situation that all tools/equipment are available

4. Discussion

To the best of our knowledge, this study is the first attempt to use a cross-sectional
survey to estimate activity standards of health service activities across multiple health
professions. Previous studies [5,9,10,34-36] have either been focused on only a few cadres
and activities or based on expert group consensus to determine the standard time which
the statistical uncertainty in the estimates could not be ascertained. The findings of the
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study demonstrate that using a cross-sectional survey could yield fairly reliable activity
standards suitable for health workforce planning, just as the consensus-based estimates
advocated in the WISN methodology. The added advantage of using a more rigorous sur-
vey approach which allows for sensitivity analysis in the planning process using the esti-
mates of uncertainty, cannot be overemphasised.

The study revealed that at the PHC settings, General Practitioners and Physician As-
sistants spent an average of 16 min, with the true estimate between 13 and 19 min for the
assessment, diagnosis, and treatment of new patients in the outpatient clinic but 10 min
(95% CI: 8-11 min) for patients on follow-up visits. The WISN study conducted in Ghana
in 2015 [31] set a standard of 15 min for new outpatient cases at the primary hospitals and
8 min at the health centres/polyclinics for Physician Assistants, while that of the General
Practitioners was 10 min in primary hospitals and 8 min in health centres/polyclinics.
Comparing the result of the present study with the WISN results, there is no significant
difference given that the WISN estimates fall within the confidence limits of the currents
estimates. These do not only demonstrate the consistency of the results but also suggests
that using a cross-sectional survey could (as in the case of the present study) be as reliable
for health workforce planning as the consensus-based estimates advocated in the WISN
methodology. Some studies have also found consultation time for doctors to be 18.21 min
[37] which is also within the confidence limits of the present estimates. Anyhow, patients
have indicated in other studies that a minimum consultation time of 6.3 min (or 9 min
depending on the complexity) is necessary to keep them satisfied [38]. However, while
the 2015 Ghana WISN results suggested an average of 105 min for major surgical proce-
dures at the PHC levels, the current study estimates 64 min (95% CI: 44-84 min). The lack
of convergence between the two studies in this instance is attributable to the wide diver-
sity in the complexity of major surgeries. This is also reflected in the wide confidence in-
terval in the current estimate, in which the confidence width is about 62.5% of the mean
estimate.

Although PAs spent about 6 min more on minor surgical procedures than General
Practitioners, the difference between them is not statistically significant. When interpreted
alongside the similarity in outpatient service time between these categories of health pro-
fessionals, it appears that there may not be substantial variations in the quality of their
services. Although previous studies [39,40] demonstrated that they do not necessarily dif-
fer in terms of the patient outcomes from their services, issues of subjective quality have
not received much intellectual examination, and these findings may be one step towards
that discourse. Furthermore, the analysis revealed a pronounced practice variation
amongst PAs such that they spend more time on patients in health centres/polyclinics than
district/primary hospitals. In health centres/polyclinics, PAs are at the helm of most clini-
cal decision making where they need to spend more time for thorough assessment and
procedures that they would otherwise easily refer (or pass on) to a physician in dis-
trict/primary hospitals. The correlation analysis also revealed that improving the availa-
bility of tools/equipment significantly reduced the PAs time spent on minor surgical pro-
cedures by 35.5% (p < 0.05) and clinical nurses time spent on moderate dependency pa-
tients by 33.3% (p < 0.05). This finding points to the potential benefit of improving the
availability of tools/equipment, which was rated to be only 57% by the health profession-
als.

The present study found that midwives’ antenatal care consultation took an average
of 22 min (95% CI: 18-26 min) is not significantly different from 25 min estimated from
the previous WISN study in Ghana and 20-30 min estimated in a Namibian WISN study
[35]. Additionally, whereas the current study shows that midwives spend 131 min (95%
CI: 101-160 min) per supervised vaginal delivery, the WISN study in Ghana, which em-
ployed a time-motion observation for this activity, also estimated 152 min, which falls
within the confidence limits of the present study. In the absence of well-conducted time-
motion observations, the Namibian WISN study assumed 240 min per supervised vaginal
delivery, but that is without considering the need to count only the direct patient care (or
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contact) time, not necessarily the entire length of the process of labour and delivery. In
health centres/polyclinics, midwives spent an average of 78 min more on women during
vaginal delivery as compared to district/primary hospital settings (p = 0.013). In the con-
text of Ghana, there are very few women who deliver in health centres where they usually
record one or two per day. As a result, midwives at health centres who usually reside
within walking distance of the health centre seem to pay greater attention to the monitor-
ing and psychosocial support to the pregnant in labour.

We found that routine nursing care activities (made up of patient monitoring, admin-
istration of prescribed medications and support for patients’ activities of daily living) was
an average of 40 min per inpatient day (95% CI: 38-42 min) for low acuity patients; 43 min
(95% CI: 4046 min) per inpatient day for moderate acuity patients and 135 min (95% CI:
127-144 min) per inpatient day for high dependency patients. These were, however, neg-
atively correlated with the availability of tools/equipment, which suggests that clinical
nurses would spend more time on direct routine care to inpatients if they had sufficient
tools and equipment. Indeed, the resource constraints in the PHC setting, especially in
health facilities and their effects on inpatient care, is well documented [17]. WISN studies
in Kenya, Nigeria and Namibia [9,10,35] found lower estimates of time spent on routine
nursing care, but the Ghana WISN study made similar or slightly higher estimates. The
aforesaid further reinforces the point that health service activity standards cannot be uni-
versal but context-specific, taking into account models of care and mix of patient acuity
levels [7].

Performing a full blood count analysis using an automated analyser machine is esti-
mated to take 6 min (95% CI: 5-7 min), while it takes an average of 17 min (95% CI: 16-18
min) to conduct a rapid diagnostic test for malaria, HIV and similar ones routinely carried
out in PHC settings. These estimates are not only consistent with the results of the Ghana
WISN study but also similar to estimates from a Kenyan study [9], a similarity that may
be a reflection of the highly standardised nature of laboratory processes and machines.

The correlation analysis revealed that a unit increase in perceived or actual workload
was associated with a 31-44% reduction in the time PAs spend on the various health ser-
vice activities; a similar finding was found for some activities undertaken by clinical
nurses. These suggest that when workload increases, health professionals with the moral
duty not to turn patients away rather reduces the time spent on patients to be able to
attend to all the patients. This, however, have huge implications for quality of care and
patient safety.

The analysis shows that General Practitioners (who are not heads of health facilities)
spend at least 3 hours per week or 7.5% of their working time on clinical meetings, while
nurses and midwives spend up to 14% on both clinical meetings and handing over (or
taking over) from one shift to another. When blood donation campaigns are taken into
account, laboratory scientist spends up to 22.5% of their time on catalytic or support ac-
tivities while Pharmacist spends at least 35% of their time on activities that are essential
but not measurable per patient. These underscore the need to factor support activities into
all health workforce planning models, especially needs-based planning tools that are re-
garded as the most conceptually appropriate and intuitively consistent planning frame-
work for the tenets of UHC [41-43].

5. Limitations

Although the study used a cross-sectional study design with a carefully selected na-
tionally representative sample, only six nutritionists/dieticians (out of an all-inclusive tar-
get of 23) responded to the survey, which requires the exercise of caution when interpret-
ing or using the results of that category of health professionals. Linked to the sampling,
the study was based on public health facilities and hence, excluded the private sector,
some of which is known for low standards of care in Ghana [17,44]. Besides, the study
adopted a self-reported approach which undoubtedly, could have benefited from a fol-
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low-up time-motion observation to validate the estimated time provided by health pro-
fessionals. However, as time-motion studies are quite expensive, its use in this study was
constrained by logistical challenges coupled with restrictions occasioned by the
COVID-19 pandemic.

6. Conclusions

The study systematically estimated the service standards (the mean estimates of time
spent on health service activities), identifying statistically significant differences between
health centres/polyclinics and district/primary hospitals in 18.9% (12 out of 67) of health
service activities performed across eight health professional groups. For example, the
standard workload for General Practitioners in PHC settings is 6030 new patients per year
(or 10,444 follow-up cases per year); 6108 new outpatients per year for Physician Assis-
tants, while midwives can conduct 735 spontaneous vaginal deliveries per year. In pa-
tients with low-to-moderate dependency, Clinical Nurses’ standard workload is between
2078 and 2549 per year, or a nurse-patient ratio of one is to 5-7 inpatients; and a CHN
could give roughly 16,000 immunisations per year.

The intensity of workload in health facilities was rated to be 3.91 out of 5 (78.2%) but
as workload increases, and without a commensurate increase in staffing, health profes-
sionals reduced the time spent on individual patient care so as to be able to attend to all
patients—a practice that could have adverse implications for quality of care and patient
safety. Availability of tools and equipment at PHC was rated 2.83 out of 5 (56.6%) which
a unit improvement is associated with a significant reduction in the time PAs spend on
minor surgical procedures by 35.5% (p < 0.05) and clinical nurses time spent on moderate
dependency patients by 33.3% (p < 0.05).

7. Implications for Policies, Planning and Further Research

With the estimated standard workloads, it would be imperative to use them for evi-
dence-based planning by estimating the optimal number of health professionals needed
in Ghana’s PHC system and the consequent adjustments necessary in health professions
educations to fill any gaps, and the budgetary requirements for their employment. The
evidence also suggests that increasing workload levels were associated with reduced
health professionals’ contact time with patients in many health service activities, which
may be an indicator of the quality of healthcare provided. It will be important to further
explore the potential relationship between workload and both objective and subjective
measures of primary healthcare quality.

The study partly demonstrates that improving the availability of tools and equip-
ment could substantially improve staff efficiency, which ultimately lessens the need for
additional staff. This provides some justification that can be used alongside other evidence
for retooling the PHC system in Ghana. From a planning methodology perspective, the
study revealed that health professionals spent between 7.5% and 35% of their time per-
forming support activities that catalases the performance of direct patient care activities.
These must be considered in all health workforce planning models, especially those that
are founded on the needs-based framework —which has hitherto not taken support activ-
ities into account.

Based on the findings and the limitations identified, it is recommended that a similar
study is executed in the private sector to establish homogeneity or otherwise in the service
standards (and standard workloads) across the public and private sectors. Finally, a form
of observation (preferably time-motion in nature) can be included as part of future data
gathering process should the COVID-19 situation allow for direct observation, which was
not feasible in this study due to COVID-19 restrictions and logistical challenges.

Supplementary Materials: Supplementary Materials are available online at www.mdpi.com/2227-
9032/9/3/332/s1.
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