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Abstract

objectives—To assess the relationship between health system factors and facility-level EHP
stock-outs in Mozambique.

methods—Service provisions were assessed in 26 health facilities and 13 district warehouses in
Sofala Province, Mozambique, from July to August in 2011-2013. Generalised estimating
equations were used to model factors associated with facility-level availability of essential drugs,
supplies and equipment.

results—Stock-out rates for drugs ranged from 1.3% for oral rehydration solution to 20.5% for
Depo-Provera and condoms, with a mean stock-out rate of 9.1%; mean stock-out rates were 15.4%
for supplies and 4.1% for equipment. Stock-outs at the district level accounted for 27.1% (29/107)
of facility-level drug stock-outs and 44.0% (37/84) of supply stock-outs. Each 10-km increase in
the distance from district distribution warehouses was associated with a 31% (CI: 22-42%), 28%
(CI: 17-40%) or 27% (CI: 7-50%) increase in rates of drug, supply or equipment stock-outs,
respectively. The number of heath facility staff was consistently negatively associated with the
occurrence of stock-outs.

conclusions—Facility-level stock-outs of EHPs in Mozambique are common and appear to
disproportionately affect those living far from district capitals and near facilities with few health
staff. The majority of facility-level EHP stock-outs in Mozambique occur when stock exists at the
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district distribution centre. Innovative methods are urgently needed to improve EHP supply
chains, requesting and ordering of drugs, facility and district communication, and forecasting of
future EHP needs in Mozambique. Increased investments in public-sector human resources for
health could potentially decrease the occurrence of EHP stock-outs.
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Introduction

In 2012, the United Nations Millennium Development Goal (MDG) Gap Task Force called
attention to the lack of progress on improving access to and availability of essential health
products (EHPSs) such as drugs, supplies and equipment in developing countries,
highlighting that only 51.8% of EHPs were available in a sample of public facilities from 17
low- and middle-income countries (LMICs) between 2007 and 2011 (United Nations 2012).
In 2008, an analysis of data collected by the World Health Organization (WHQO)/Health
Action International’s collaboration on the availability and price of drugs found that among
eight countries in the WHO African region, a mean of 29.4% of 15 essential first-line
medications were available in public-sector clinics (Cameron et al. 2009). Consistently
across national and sub-national surveys, EHP availability has been found to be higher in
private-sector clinics than in public-sector clinics (Mendis et al. 2007; Cameron et al. 2011).

Stock-outs of even a small number of EHPs can have far-ranging consequences for the
provision of quality health services. Stock-outs are an important measure of health service
readiness, and clinics without consistent and adequate availability of EHPs are inadequately
prepared to provide quality health services (World Health Organization 2012). Frequent
stock-outs of artemisinin combination therapy can systematically change provider
prescription behaviour for malaria, even after constraints in drug supply are overcome
(Zurovac et al. 2008; Hensen et al. 2011). Unplanned interruptions of anti-retroviral
medicines (ARVs) for HIV treatment increase the risk of disease progression and death for
the patient and can lead to the development of ARV resistance mutations — a significant
public health problem in areas with limited second- and third-line treatment regimens
(Kranzer & Ford 2011; Mann et al. 2013).

In addition to their impact on the quality of patient care, ruptures of EHP stocks may
contribute to an increased workload for already stressed healthcare staff, as patients require
additional visits or referrals to access recommended services. These additional visits and/or
referrals may contribute to low morale and high turnover among staff at rural health centres,
further affecting service quality and hindering the scalability of health programmes
(McDougal et al. 2012; Blanas et al. 2013; Penfold et al. 2013). The lack of medicines at
public clinics often results in low patient satisfaction (Newman et al. 1998; Peltzer 2009),
leading patients to access medical care at private clinics and pharmacies where medicines
are often more expensive (Mendis et al. 2007); together, this undermines patient confidence
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in formal health services and may result in increased utilisation of health services via
traditional and alternative healers (McCombie 1996; Varga & Veale 1997; Sato 2012).

Multiple factors associated with stock-outs of EHPs at the facility level have been cited,
including manufacturing shortages, errors in ordering or requesting products, difficulties in
transport, sudden increases in demand, inadequate funding and staffing, and lack of
incentives to maintain stocks. Qualitative data from Tanzania indicate that too few
supervision visits may lead to ruptures in medicine stock, as replacement medicines are
often supplied by supervisors when travelling to field sites (Penfold et al. 2013).

Since 1998, the WHO/Health Action International collaboration has generated substantial
data on the availability and prices of medicines internationally, although data are often
sporadic at the country level. Household surveys in southern Africa estimate that 20% of
patient visits result in patients being unable to receive a prescription due to medicines not
being available (World Health Organization 2009). In Malawi, it has been estimated that
only 9% of public hospitals and clinics have current availability of all drugs and supplies in
the essential healthcare package (Mazengera 2012). A 2003 survey in Mozambique found
that the majority of public health facilities had experienced a stock-out of essential
medicines in the six months prior to the survey (Republica de Mocambique Ministerio da
Saude 2012a).

To date, there are few studies that have evaluated the relationship between within-country
heterogeneity in stock-outs for essential medicines, supplies and equipment, and health
system factors including workforce and distribution mechanisms. The objective of this study
was to identify factors associated with facility-level availability of EHPs in Mozambique.
Identifying these factors is important to target efforts to improve access and availability of
EHPs in resource-limited health settings in sub-Saharan Africa.

We conducted annual cross-sectional service provision assessments (SPAS) in 26 health
facilities and 13 district distribution warehouses in Sofala Province from July to August in
2011, 2012 and 2013. These annual SPAs are carried out as part of the evaluation
framework for a comprehensive health-systems-strengthening intervention supported by the
Doris Duke Foundation’s African Health Initiative (Sherr et al. 2013). Each SPA was
carried out in all 13 districts of Sofala Province in central Mozambique and included data
collection at the facility and district levels in order to facilitate a comprehensive view of the
EHP supply and distribution system. A map of study sites is presented in Figure 1.

Study setting

In Mozambique, the Center for Drugs and Medical Supplies (CMAM) is responsible for
centrally distributing medicines and reagents, while the Centro de Abastecimento is
responsible for procurement and distribution of equipment and medical supplies. Both
groups use regional warehouses in Maputo and Beira to distribute EHPs to approximately
1300 public health facilities nationally. These regional warehouses supply medicines to 10
provincial warehouses and central hospitals, which then distribute medicines to the district
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level using vehicles, often ambulances. Under protocol, EHPs are then distributed quarterly
to individual health facilities using a push (kit) mechanism and monthly using a pull
(requisition) system (Republica de Mocambique Ministerio da Saude 2012b). To guard
against stock-outs of EHPs, standard operating procedures (SOPs) in Mozambique are that
health facilities should have buffer stocks of 1 month, whereas district/provincial levels
should have buffer stock of 3 months. In practice, the system to deliver EHPs to facilities
from district-level warehouses to health facilities relies on adhoc transport methods, in
which health workers from small facilities often pick up stocks of EHPs from the district
distribution centre when travelling for banking, shopping or work meetings.

The push (kit) system accounts for the bulk of drugs in peripheral health facilities, with the
number of Kits allocated for each facility determined by the previous quarter’s number of
outpatient consults registered through the national health information system (HIS). The pull
system, known locally as the ‘via classica’, requires monthly requisition from the health
facility to district drug warehouses. In many cases, these requests are not filled completely
by the district warehouse due to lack of adequate stocks. ARVs and malaria medicines are
managed separately in close collaboration with the national pharmacy system.

Study sample

We used a two-stage sampling approach to provide a broadly representative sample of
public health facilities across the 13 districts of Sofala Province. For the first stage, we
selected the largest facility (as determined by the number of institutional births from the
national HIS in 2009) located at the district capital for 11 of the 13 districts. The two
exceptions were Chibabava (where we selected the largest facility in the district — a rural
hospital) and Beira City (where we selected the largest facility in the capital excluding the
central hospital, which is independently managed). For the second stage, we randomly
selected one additional facility for each district from a list of all facilities reporting at least
250 institutional births in 2009. This number of institutional births was chosen as a
contextually relevant way to exclude very small health facilities with insufficient staff or
EHPs to accurately track changes resulting from our ongoing comprehensive health-
systems-strengthening intervention. This resulted in a total of 26 facilities (two per district),
capturing the largest facilities in each district and a randomly selected group of smaller
health centres. Together, this sample represents approximately 20% of all public facilities in
the province (Figure 1). Only public health facilities were considered for inclusion in the
study; mission or other private facilities and pharmacies were excluded from the sampling
frame.

Data collection

The data collection tool was a paper questionnaire adapted from the SPA data collection
forms used for the demographic and health surveys (Measure DHS 2013). Our surveys
included a list of tracer medicines, supplies and equipment standardised across the five
African Health Initiative countries (Ghana, Mozambique, Rwanda, Tanzania and Zambia) to
allow for a common intervention evaluation framework (Bryce et al. 2013). In order to
allow for standardisation and common metrics across these diverse countries, all EHP
categories included in the ongoing surveys were available on the essential drug list for all
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five countries, although the specific medicines and compositions varied to align with the
drug list in each country. Additional questions were included to provide information on
management practices, human resource availability and other factors thought to reflect
health system organisation and functioning.

Two data collectors and one supervisor working out of the Beira Operations Research
Center (CIOB) collected data using paper questionnaires in the field. Data were reviewed
and entered into Microsoft Access at the end of each day, and any discrepancies or
uncertainties were clarified the next day on site. Paper questionnaires were then transported
by field supervisors to the central site at the CIOB. All data were re-entered at the central
site and compared for consistency, and original paper questionnaires were consulted if
needed. Initial data analyses of summary and facility-level frequencies were conducted at
the CIOB and disseminated to health authorities in Sofala Province. Advanced statistical
analyses were conducted at the University of Washington.

The SPA collected the following information at each facility, as well as at the district-level
management office and medicines warehouses: current availability of essential tracer
medicines, supplies/reagents and functioning equipment (see Table 1); number of technical
staff (doctors, nurses); number of pharmacy staff, laboratory staff and administrative staff;
frequency of management meetings and confirmation of meeting minutes; and reported
number of district and/or provincial supervisory visits as well as evidence of these visits
from visit books. The availability of tracer medicines and supplies was assessed as the
presence of non-expired medicines and supplies the day of the survey (both reported by
facility staff and verified at the facility pharmacy and/or in service delivery rooms). The
availability of functioning equipment was assessed by direct observation. Additional
variables considered in the analyses were the number of outpatients seen at each health
facility (from the national HIS [Md&dulo Basico]), the distance in kilometres from the district
medicines warehouse to each health facility (provided by provincial health authorities) and
rural/ urban status of the facility. The number of outpatient consultations for 2013 was
estimated by multiplying the number seen in the first 6 months by two.

Our primary outcomes were facility-level counts of the number of essential tracer medicines,
supplies/reagents and functioning equipment not available on the day the SPA occurred for
each of the 3 years — this we called ‘stock-outs for any reason’ or ‘absolute number of stock-
outs’. In addition, we computed the number of facility stock-outs of drugs and supplies
where there existed stock at the district drug/supply distribution point — this we called
‘stock-outs with availability at district’. As equipment is not routinely kept in stock at
district distribution points, we tabulated and analysed only the absolute number of facility-
level equipment stock-outs.

Generalised estimating equations (GEE) using the Poisson family, a log link function and
facility as the cluster variable were used to evaluate the effect of each potential health
facility or district-level covariate on each of our count outcomes separately. All analyses
were conducted using an exchangeable working correlation matrix and robust standard
errors. Residuals versus fitted-value plots and delta-betas were investigated to ensure proper
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fit of the mean model and to identify influential clusters. Multi-variable analyses were not
feasible due to the number of clusters and observations. Analyses were conducted using
SAS 9.3 and Stata 13; associations were evaluated for statistical significance at a = 0.05
using two-tailed tests.

Study procedures received ethical approval from the National Ethics Review Committee of
the Ministry of Health (MOH) of Mozambique and were determined to pose no risk to
human subjects and therefore did not require review by the Human Subjects Division of the
University of Washington.

The majority of clinics surveyed were in rural areas (88.5%) and received an average of
40,260 outpatient visits a year, were located an average of 19.5 km from the district
depository (range 0-64 km) and had an average of 21 technical staff (range 2-62) (Table 2).
A total of 96% of clinics (n = 25) were missing at least one tracer drug or supply for any
reason at any of the three data collection visits, while 57.7% (n = 15) were missing or had
non-functional equipment. Every drug and supply was stocked out for at least one visit
across the annual visits; stock-out rates ranged from 1.3% for oral rehydration solution
(ORS) to 20.5% for Depo-Provera and condoms, with an overall mean drug stock-out rate of
9.1% (Table 1). Rates of unavailability for supplies ranged from 3.8% for malaria smears to
35.9% for syphilis tests with a mean of 15.4%, while functional equipment unavailability
ranged from 0% for bag valve masks and scales for children and adults to 17.9% for
autoclaves, with a mean of 4.0%. The average number of stock missing was 1.9 for drugs,
1.6 for supplies and 1.4 for equipment. A total of 79% of 107 total drug stock-outs and 56%
of 84 total supply stock-outs occurred while stock was available at the district level.

Stock-outs at district depositories

Eighty-five percent of the 13 district depositories had a stock-out of an essential drug, and
all had a stock-out of an essential supply during at least one of three data collection visits.
Depo-Provera (15.4%), ferrous sulphate (15.4%) and oral rehydration solution (12.8%) were
the most frequently stocked-out drugs; syphilis tests (35.9%) and Determine HIV tests
(20.5%) were the most stocked-out supplies (Table 1).

Facility-level factors associated with drug stock-outs

Of all facility-level factors, distance from the district warehouse was most strongly related to
medicine stock-outs at the facility level: for each 10-km increase in distance, the rate of
stock-outs increased by 19% (95% confidence interval [CI]: 12—26%) when considering any
stock-out and 31% (ClI: 22-42%) when considering stock-outs with district availability. The
mean distance for the 56 clinic visits with a stock-out for any reason was 25.5, contrasting
with a mean distance of 4.1 for the 22 clinic visits without a stock-out (Table 3). The
number of technical staff was inversely related to the rate of stock-outs with district
availability: each additional staff member was associated with 4% (Cl: 2—6%) lower stock-
out rates. Even more significant was the ratio of technical staff to 10 000 outpatient visits,
with each additional technical staff per 10 000 visits being associated with 25% (CI: 16—
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33%) lower stock-out rates. Last, each additional district supervisory visit was associated
with 7% (CI: 3-11%) higher stock-out rates, while provincial-level visits were associated
with 4% (CI: 1-7%) lower stock-out rates.

Facility-level factors associated with supply and reagent stock-outs

Similar to drug stock-outs, each 10-km increase in distance from the distribution centre was
associated with a 16% increase (Cl: 8-24%) in stock-out rates when considering stock-outs
for any reason and a 28% increase (Cl: 17-40%) when considering supply stock-outs with
district availability (Table 4). All health staff variables were significantly and negatively
associated with stock-out rates for any reason, with technical, pharmacy and administrative
staff being most significant. Laboratory staff was insignificant when looking at stock-outs
with availability at the district supply depository. Last, district supervisory visits were
associated with higher stock-out rates.

Facility-level factors associated with equipment stock-outs

As with supply and drug stock-outs, increasing distance from the distribution centre was
associated with increased rates of equipment stock-outs (RR: 1.27, ClI: 1.7-1.5). All health
staff variables were significantly and negatively associated with stock-out rates, with
laboratory and administrative staff being most significant (Table 5). District supervisory
visits were associated with higher stock-out rates.

Discussion

In our sample of public health facilities in Sofala, Mozambique, the lack of availability of
essential drugs and materials was common: only one clinic of 26 surveyed had availability
of all 15 essential drugs in 2011, 2012 and 2013. Taken together, these clinics conducted
over 3 million outpatient consultations from 2011 to 2013, representing the first line of
healthcare provision for the vast majority of the population in Sofala Province,
Mozambique. If we assume that these stock-out patterns reflect shortages throughout the
calendar year, we can estimate that 14% of consultations did not have availability of DPT
vaccines and between 4 and 18% of malaria consultations did not have rapid diagnostic
tests, malaria smears or first-line antimalarials available. Furthermore, 15-20% of all
consultations did not have availability of HIV tests, and over 20% did not have current
availability of condoms. Even the most basic materials such as examination gloves were not
available at over 11% of clinic visits.

In 2008, the Mozambique National Cause of Mortality Survey (INCAM) showed that,
nationwide, 29% and 27% of all deaths were due to malaria and HIVV/AIDS, respectively
(Mozambique National Institute of Statistics, U.S. Census Bureau, MEASURE evaluation,
and U.S. Centers for Disease Control and Prevention 2012). While the proportion of deaths
attributable to the lack of essential materials at the facility level is not possible to quantify,
given these data, it is likely an important factor. Frequent essential product shortages are
especially concerning given that the majority of clinics surveyed were in rural areas where
there are few or no private pharmacies to distribute medicines if public facilities experience
stock-outs. Stock-outs of EHPs in formal systems may undermine local confidence and
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cause individuals to turn to informal providers with potential negative consequences (such
as non-recommended treatment). For example, in one study of informal medicine shops in
Nigeria, 92% sold non-recommended antimalarial medication, and only 18.4% of
pharmaceuticals for other conditions followed treatment guidelines (Bloom et al. 2011).

The EHP distribution system in Mozambique is complex and involves a centralised ‘push’
kit system and a monthly requisition “pull’ system using paper forms submitted from health
facilities to district warehouses, with the kit system providing the bulk of EHPs to peripheral
health facilities. Currently, kits are ordered 18 months in advance by central Ministry
authorities using forecasts of need and are then distributed quarterly to health facilities based
on the number of outpatient consults reported through the national HIS (1 kit per 1000
outpatient consults). SOPs are for health facilities to consistently have a minimum of 1
month of buffer stock on hand. Vertical programmes (such as for HIV/AIDS, malaria and
tuberculosis) often have procurement and distribution mechanisms that run in parallel to the
general commaodity and equipment system.

In our study, we found that the majority of facility-level drug and supply stock ruptures were
not the result of central or widespread stock-outs. By contrast, they resulted because of the
failure to effectively or efficiently distribute stocks existing at district warehouses to health
facilities to meet real demand prior to the occurrence of a stock rupture. This is borne out by
our data highlighting that only 27% of facility drug and 44% of facility supply stock-outs
occurred when stock was also unavailable at district warehouses.

There was substantial clinic-level heterogeneity in the number of stock-outs over time. The
variable most strongly and consistently related to stock-out rates was distance from the
facility to the district warehouse. Compared to those clinics/hospitals with built-in district-
level EHP warehouses, clinics that are 40 km from their distribution point had nearly three
times the rate of drug stock-outs, 2.5 times the rate of supply stock-outs and over 2.5 times
the rate of non-functional or missing equipment. The fact that the majority of these stock-
outs occurred while EHPs existed at the district warehouse indicates that SOPs around the
monthly paper requisition system “via classica’ and the standardised allocation of Kits using
the simple formula of one per 1000 outpatient consults are currently insufficient to guard
against ruptures of EHP stock. Greatly increasing the number or relocating existing
equipment storehouses is not immediately feasible; however, implementation research to test
strategies to modify the allocation of kits based on local burdens of disease or past patterns
of pharmaceutical use and around improving communication between facilities and district
depositories could decrease the effective distance between distribution centres and health
facilities.

These EHP stock-outs at the facility and district level are also related to commodity
forecasting. On the national level, these EHP kits are ordered 18 months in advance to allow
for production, assembly, transport, and delivery to districts — a process necessitating
accurate projections of future need far in advance. High-quality data from routine health
information systems are a prerequisite for accurate central-level macro-planning and
facility-level micro-planning to predict trends in future pharmaceutical demands (AbouZahr
& Boerma 2005; World Health Organization 2007; Mutale et al. 2013). Yet, these data
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systems are underfunded at the central Ministry level and underutilised at the health facility
level, and skills for commaodity forecasting are low in peripheral arms of the public
healthcare delivery system.

In contrast to distance from the distribution centre, the number of health-facility staff was
consistently and strongly related to lower rates of stock-outs. The larger issue of human
resources for health and ‘brain drain’ in Mozambique (Sherr et al. 2012), and in sub-Saharan
Africa as a whole, is one that deserves additional attention and requires new approaches. In
Mozambique, resources to invest in public-sector human resources for health continue to be
low in the aftermath of structural adjustment programmes and the persistence of IMF
Poverty Reduction Strategy Papers (Pfeiffer 2003). Paired with more investment in public-
sector human resources, further research should be conducted on innovative incentive
structures, as well as training, management and accountability modifications for health-
facility, district and provincial leadership teams. Also, approaches emphasising task shifting
from technical/professional health-facility staff to lay or community health workers (CHWS)
could be used to rapidly decrease the administrative and logistical burden on technical
workers (Sherr et al. 2010). In the Mozambican context, this could take place by elevating
Serventes (custodians), Agentes Polivalente Elementar (APEs) or other CHWSs to handle
forecasting, requesting, procurement and management of facility EHP stocks.

Our findings have a number of important limitations to consider when interpreting results.
First, data collection was conducted at one point in the year (July-August) and therefore may
not be representative of EHP availability year round. Second, we did not have a random
sample of clinics, and our small sample size limited analyses to bivariate associations. Third,
our list of essential drugs, supplies and equipment was purposefully limited to allow
standardisation across African Health Initiative countries and therefore may have been less
representative of other essential products in Mozambique. Fourth, we did not disaggregate
stock-outs to allow analyses of which distribution system (‘kit” versus “via classica’) may be
more or less effective. This was due to complexity in the EHP distribution process in
Mozambique whereby “kit” drugs and supplies are supplemented by monthly ‘via classica’
requisition forms if lacking between quarterly kit distributions. Future implementation
research and quality improvement approaches should be undertaken to streamline the supply
chain and determine optimal approaches for EHP delivery in Mozambique. Last, our data
were entirely from the province of Sofala and may not be generalisable to other disparate
areas of Mozambique or other countries. Notwithstanding these limitations, we believe that
these data accurately illustrate the magnitude of the problem of stock-outs of EHPs in rural
and urban Sofala and contribute to the sparse literature on the topic of factors associated
with health-facility heterogeneity in EHP stock-outs.

Conclusions

Currently, a large proportion of individuals in Sofala, Mozambique, arrive at clinics to find
essential medicines and supplies unavailable. These shortages appear to disproportionately
affect those living in areas far from district capitals and with few trained health-facility staff.
The majority of facility-level stock-outs in Sofala, Mozambique, currently occur when
appropriate stocks exist at district distribution warehouses. We urge a renewed research
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focus on the following: (i) improving supply-chain distribution/allocation to peripheral
facilities, (ii) simple methods for central and facility-level product forecasting and EHP
requesting and (iii) rapid task-shifting interventions utilising lay health workers in
Mozambique and similar countries in sub-Saharan Africa. Without availability of WHO-
recommended commodities, clinicians are limited to prescribing imperfect treatments or
referring patients to the private or informal sector, potentially leading to poor treatment
quality, low patient satisfaction and drug-resistant disease strains. Simple, effective
interventions to increase EHP availability at the facility and district levels are urgently
needed in Mozambique, and sub-Saharan Africa more broadly.
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Figure 1.
Map of 22 health centres and 4 rural hospitals included in service provision assessments

conducted on July—August 2011, 2012 and 2013 in Sofala Province, Mozambique.
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Demographic characteristics of 26 clinics surveyed in service provision assessments; data collected in 2011,
2012 and 2013 in Sofala, Mozambique

Combined 2011 2012 2013
(78 clinicvisits) (26 clinicvisits) (26 clinicvisits) (26 clinic visits)
Mean (SE) Mean (SE) Mean (SE) Mean (SE)
Characteristic unless noted unless noted unless noted unless noted
Had at least one stock-out of essential 56 (71.8) 20 (76.9) 19 (73.1) 17 (65.4)
medicines for any reason, n (%)
Average number of stock-outs among 1.9(1.2) 1.7 (1.0) 19(1.1) 22(1.3)
clinics experiencing
Had at least one stock-out of essential S3(67.9) 20 (74.1) 14 (53.8) 19 (73.1)
supplies for any reason, n (%)
Average number of stock-outs among 1.6 (0.75) 1.8(0.72) 1.8 (0.97) 1.3 (0.45)
clinics experiencing
Had at least one stock-out of essential 21 (26.9) 4 (15.4) 4 (15.4) 13 (50.0)
equipment for any reason, n (%)
Average number of stock-outs among 1.4 (0.60) 1.0 (0) 1.5(1.0) 1.5(0.52)
clinics experiencing
Distance to distribution point in kilometres 19.5(2.5) n/a n/a nla
Number of technical staff 21.0(2.1) 19.5(3.4) 19.1 (3.3) 24.4 (4.2)
Number of pharmacy staff 1.9 (0.20) 1.8 (0.35) 1.8 (0.31) 2.2 (0.40)
Number of laboratory staff 1.8 (0.26) 1.7 (0.43) 1.8 (0.44) 2.0 (0.49)
Number of admin staff 1.2 (0.25) 1.1(0.43) 1.2 (0.39) 1.3(0.49)
Number of minutes confirmed 1.4 (0.28) 0.96 (0.45) 1.5(0.47) 1.7 (0.56)
Number of district supervisory visits 3.1(0.36) 2.3(0.51) 4.0 (0.74) 2.9 (0.55)
Number of provincial supervisory visits 4.6 (0.69) 3.8(1.7) 3.8(0.42) 6.2(1.1)
Number of outpatients seen 40 260 (3780) 34 471 (5612) 40 082 (6648) 46 227 (7317)
Ratio of technical staff to 10,000 visits 4.9 (0.34) 5.5(0.73) 4.4 (0.47) 4.9 (0.56)
Proportion clinics rural, n (%) 69 (88.5) n/a n/a n/a
Frequency of meetings, n (%)
Weekly (4) 7(9.0) 2(1.7) 3(11.5) 2(7.7)
Every 2 weeks (3) 16 (20.5) 5(19.2) 8(30.8) 3(11.5)
Monthly (2) 43 (55.1) 12 (46.2) 15 (57.7) 16 (61.5)
Trimesterly (1) 7(9.0) 4 (15.4) 0(0) 3(11.5)
It depends (0) 5(6.4) 3(115) 0(0) 2(7.7)

n/a, not applicable because values do not change over time.
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Factors associated with any drug stock-out and stock-outs where drug was present at district depository at 26
clinics visited in 2011, 2012 and 2013 in Sofala, Mozambique

Clinic visitswith

RR (95% CI) when only

stock-out Clinic visits without considering stock-outs with

for any reason stock-out for any RR (95% CI) for  availability at district drug
Facility-level characteristics (N =56) reason (N = 22) any stock-out depository
Distance from distribution point in 255 4.1 119" (1.12-1.26) 1317 (1.22-1.42)
kilometres (10 km change)
Rural clinic (% rural) 83.9 100 0.74 (0.53-1.04) 1.00 (0.62-1.61)
Number of technical staff 17.9 28.9 0.98™ (0.97-0.99) 0.961 (0.94-0.98)
Number of pharmacy staff 17 25 0.85 (0.72-1.00) 0.68” (0.53-0.87)
Number of laboratory staff 1.6 2.4 0.89 (0.70-1.14) 0.76 (0.50-1.18)
Number of admin staff 1.0 16 0.95 (0.87-1.03) 0.78” (0.61-0.99)
Number of minutes confirmed 1.4 1.2 0.96 (0.89-1.03) 0.93 (0.84-1.04)
Number of district supervisory visits 34 21 1.06" (1.02-1.11) 1.07" (1.03-1.12)
Number of provincial supervisory visits 3.6 7.0 0.957 (0.92-0.98) 0.96™ (0.93-0.99)
Outpatient visits (1000 visit change) 38368 45076 1.00 (0.99-1.01) 0.99 (0.97-1.00)
Ratio of technical staff to 10,000 visits 4.1 6.9 0.837 (0.76-0.90) 0.757 (0.67-0.84)
Frequency of meetings (moving upone 2.1 2.4 0.90 (0.73-1.10) 0.90 (0.69-1.16)

step, ordinal)

P <0.05.

TP <0.001.
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Table 4

Factors associated with any supply stock-out and stock-outs where supply was present at the district
depository at 26 clinics visited in 2011, 2012 and 2013 in Sofala, Mozambique

RR (95% CI) when only
Clinic visitswith Clinic visitswithout considering stock-outswith
stock-out :for any  stock-out for any RR (95% CI) for  availability at district supply

Facility-level characteristics reason (N=53) reason (N =25) any stock-out depository

Distance from distribution point in 24.2 9.6

128" (1.17-1.40
kilometres (10 km change) ( )

1167 (1.08-1.24)

Rural clinic (% rural) 924 80.0 1.43 (0.52-4.0) 0.89 (0.33-2.43)
Number of technical staff 18.2 27.0 0.987 (0.97-0.99) 0.97" (0.95-0.99)
Number of pharmacy staff 1.6 2.8 0.80f (0.70-0.91) 0.70" (0.52-0.94)
Number of laboratory staff 15 25 0.83% (0.72-0.96) 0.81(0.58-1.12)
Number of admin staff 0.74 22 0.80T (0.73-0.89) 0.78" (0.63-0.96)
Number of minutes confirmed 15 2.2 0.97 (0.91-1.04) 0.94 (0.84-1.06)
Number of district supervisory visits 34 24 1.06” (1.0-1.12) 1.117 (1.04-1.18)
Number of provincial supervisory visits 3.9 6.0 0.96 (0.91-1.02) 0.96 (0.90-1.03)
Outpatient visits (1000 visit change) 36 069 49 145 0.99% (0.98-0.99) 0.99 (0.97-1.01)
Ratio of technical staff to 10,000 visits 4.6 5.6 0.93 (0.87-1.00) 0.86™ (0.76-0.97)
Frequency of meetings 2.1 2.3 0.93 (0.90-1.08) 1.00 (0.80-1.26)
(moving up one step, ordinal)

*P < 0.05.

TP <0.001.
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Table 5
Factors associated with equipment stock-outs at 26 clinics visited in 2011, 2012 and 2013 in Sofala,
Mozambique
Clinic visits
with a Clinic visitswithout a
stock-out stock-out RR (95% CI) fgr any
Facility-level characteristics (N=21) (N=57) stock-out P-value
Distance from distribution point in kilometres (10 km change)  29.2 15.9 1.27 (1.07-1.5) 0.006
Rural clinic (% rural) 90.5 87.7 1.8 (0.33-9.4) 0.51
Number of technical staff 12.1 24.2 0.96 (0.93-0.99) 0.006
Number of pharmacy staff 12 2.2 0.71 (0.53-0.97) 0.03
Number of laboratory staff 0.67 23 0.59 (0.42-0.82) 0.002
Number of admin staff 0.1 16 0.26 (0.12-0.60) 0.002
Number of minutes confirmed 13 1.4 0.98 (0.86-1.11) 0.75
Number of district supervisory visits 3.9 2.8 1.10 (1.00-1.21) 0.049
Number of provincial supervisory visits 4.3 4.7 1.00 (0.97-1.03) 0.97
Outpatient visits (1000 visit change) 27 312 45030 0.98 (0.95-1.00) 0.09
Ratio of technical staff to 10,000 visits 41 5.2 0.89 (0.75-1.06) 0.20
Frequency of meetings (moving up one step, ordinal) 2.0 2.2 0.76 (0.52-1.11) 0.16

*
Did not analyse ruptures where stock was available at the district level for equipment because it is not kept in stock at district distribution points

but instead ordered on an as-needed basis or repaired if non-functional.
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