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Readiness of health facilities for the
outpatient management of non-
communicable diseases in a low-
resource setting: an example from a
facility-based cross-sectional survey

in Tanzania

Deogratius Bintabara

ABSTRACT

Objective This study assessed the readiness of health
facilities to provide outpatient management of non-
communicable diseases using a nationally representative
sample of health facilities from Tanzania as an example of
a low-resource country.

Design Facility-based cross-sectional survey.

Setting This study analysed data collected from public
and private-owned dispensaries/clinics, health centres
and hospitals during the 2014—-2015 Tanzania Service
Provision Assessment survey.

Primary outcome measures Three outcome variables
are included in this study, namely readiness of facilities to
provide outpatient management for diabetes, hypertension
and chronic respiratory diseases. These were composite
variables measured based on availability of indicators
identified in the WHO-Service Availability and Readiness
Assessment manual. These indicators were grouped into
three domains, viz staff training and guidelines, basic
diagnostic equipment and basic medicines. Readiness was
measured by assessing the presence of required indicators
in each of these domains.

Results Out of 1188 health facilities assessed, 52.1%,
64.8% and 60.9% reported providing services related to
diabetes, hypertension and chronic respiratory diseases,
respectively. A few facilities reported having treatment
guidelines (33.2%) or staff trained to provide non-
communicable disease services (10.4%). The availability
of basic diagnostic equipment and medicines for these
diseases was significantly lower in public lower level
facilities than in their private counterparts (p<0.05).
Facilities located in urban settings as well as higher level
(health centre and hospitals) and publicly owned facilities
were significantly associated with increased service
readiness index for providing outpatient management of
non-communicable diseases.

Conclusion A fair distribution of resources through

the ‘push’ system of refresher training, treatment
guidelines, medicines and diagnostic equipment from
higher authorities or other agencies may be one way of
strengthening the readiness of lower level and public
facilities to cope with the increasing burden of non-

," Dorothy Ngajilo®®

Strengths and limitations of this study

» The main strength of this study is that it used a rep-
resentative and comprehensive national data set
from Tanzania, implying a high degree of accura-
cy in characterising the current situation of facility
readiness to manage non-communicable diseases
in low-resource countries.

» The provided estimates were adjusted and weight-
ed to correct for non-response and disproportionate
sampling.

» The use of cross-sectional survey meant that cau-
sality assumptions could not be inferred. Therefore,
the present findings should be interpreted with
caution.

communicable diseases in low-resource countries such as
Tanzania.

INTRODUCTION

Nowadays, = non-communicable  diseases
(NCDs) have been highlighted as a major
challenge for sustainable development' *
and an alarming public health challenge of
global concern.” * These diseases, particu-
larly cardiovascular diseases (CVD), diabetes
mellitus (DM), cancers and chronic respira-
tory diseases (CRD), have been mentioned
as the leading causes of disability and death
globally,” ® despite the reduced contribution
of a 15% in premature mortality between
2000 and 2012.” NCDs account for about 40
million adult deaths each year globally, of
which 87% are premature deaths occurring in
low and middle-income countries (LMICs).?
Over the next decade, the 54 LMICs in Africa
are expected to become the world’s largest
contributors to NCD deaths.’
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Despite communicable diseases (CDs) being the
predominant health concern in Tanzania, the burden
of NCDs has been increasing steadily'® with a recent
report showing NCDs accounting for 409000 (33%) of
all deaths in 2016."" This epidemiological transition has
created a huge burden on the country’s overstretched
health system and its limited resources,'” '* which was
initially designed towards the management and treat-
ment of CDs.'"* Additionally, some reports have shown
that the majority of primary healthcare facilities in LMICs
are not prepared to manage NCDs.” "1 In recognition
of this challenge, the United Nations General Assembly
(UNGA) met in 2011, and the participants emphasised
the need to strengthen measures for the prevention and
control of NCDs in LMICs.

The Tanzanian government through the Ministry of
Health, Community Development, Gender Elderly and
Children (MoHCDGEC) has complied with the UNGA
by initiating and modifying its national NCD prevention
and control strategy/policy, which is guided by the prin-
ciple of ensuring access to and the availability of afford-
able quality NCD services throughout the country,'” ®
Also, efforts have been made to increase the number of
health facilities, healthcare workers, supply of diagnostic
equipment and drugs.'"”®' Currently, in each ward there
is at least one dispensary and/or a health centre, each
district has at least one hospital, while each region has
at least one referral hospital. To ensure efficiency in
management of patients, these facilities follow a referral
chain with dispensaries at the bottom providing primary
healthcare services mainly on outpatient basis, followed
by health centres and then hospitals at the top of the
referral chain.*® Despite these efforts, evidence shows an
uneven distribution of these services according to loca-
tion, managing authority (public vs private) and type of
facility (dispensary, health centre or hospital).*” *! More-
over, the Tanzanian health sector continues to function
under a shortage of funds from the government budget
which is far below the Abuja declaration of 15%.* This
makes it difficult for an already compromised health
sector to incorporate NCD services at all health facilities.

The current study uses a nationwide representative
sample of health facilities to describe the readiness of
Tanzanian health facilities to provide NCD services by
assessing the presence of treatment guidelines, trained
staff members, basic medicine and diagnostic equip-
ment for NCDs according to the type of facility and the
managing authority. Furthermore, it assesses the factors
associated with the level of facility readiness to provide
NCD services. Assessing the readiness of health facili-
ties for the outpatient management of NCDs is a crucial
process in improving the quality of services provided,**
and a step towards strengthening prevention and control
strategic frameworks. The obtained findings will be
used to reinforce the previous efforts made in reducing
mortality and disability mainly explained by a lack of
access to basic medicine and diagnostic equipment for
NCDs.” The findings of this study may be applicable

to other LMICs where information regarding the avail-
ability and readiness of health facilities for the outpatient
management of NCDs is likely to be scarce.

METHODS

Data source

The current study used data from the 2014-2015
Tanzania Service Provision Assessment (TSPA) survey,
which was designed to collect information about the
availability and readiness of basic healthcare services
among health facilities. The survey assessed the presence
and function of components essential for the delivery of
quality service for all aspects of healthcare including the
management of NCDs. This survey was undertaken by
Tanzania’s National Bureau of Statistics and the Office of
the Chief Government Statistician in collaboration with
the MoHCDGEC-Mainland, and the Ministry of Health
(MoH)-Zanzibar. It is the second facility-based survey
conducted in Tanzania, following the one conducted in
2006. The survey was funded by the US Agency for Inter-
national Development.*®

Study design, sample size and sampling techniques

The 2014-2015 TSPA was a cross-sectional survey that
assessed all formal sector health facilities in Tanzania. The
health facilities were selected using a multistage cluster
sampling technique from a sampling frame containing all
health facilities in Tanzania. The sample size of 1200 was
calculated according to facility type, managing authority
and region to provide nationally representative results.
The selection of desirable sampling units was achieved
after excluding 12 facilities (7 which refused to partic-
ipate, 4 which were closed on the interview days and 1
which could not be reached because of poor infrastruc-
ture). Therefore, a total of 1188 facilities (response rate
0f 99%) were included in this analysis. However, to assess
accurately the readiness of health facilities for the outpa-
tient management of NCDs, we excluded 382 facilities
which reported that they did not provide NCD services.
Hence, the sample size of 619, 770 and 723 health facili-
ties providing services for the management of DM, CVD
(hypertension and/or mild symptoms of heart failure
‘HT&HF’) and CRD, respectively, was involved in this
analysis (figure 1).

Data collection methods

The 2014-2015 TSPA used four main types of question-
naires: a Facility Inventory Questionnaire; a Health Provider
Interview Questionnaire; an Exit and Observation Protocols for
antenatal care, family planning and sick child services.
These questionnaires are adapted from the model ques-
tionnaires developed by the Demographic and Health
Survey Program to include health issues relevant to
Tanzania. Input was solicited from specialists and experts
at the MoHCDGEC (Tanzania Mainland), the MoH
(Zanzibar), development partners and other key stake-
holders knowledgeable about health services in Tanzania.
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Total number of health facilities
in Tanzania = 7102

|

[ Total number of health facilities ]

n=12 selected for interview = 1200)
Facilities that were not
interviewed
(7 Refused, 4 closed
down and 1 not
reached)

actually interviewed (n= 1188)

[ Total number of health facilities ]

n=382
Facilities that reported
not providing any NCD
services

(n= 806)
Total number of facilities that
reported to provide NCD
services

(n=1770)
Total number of facilities
that reported providing
HT&HF services

(n=1723)
Total number of facilities
that reported providing
CRD services

(n=619)
Total number of facilities
reported providing DM
services

Figure 1 Selection procedure for the sampling units
included in this analysis. Facility may report providing
management for more than one disease. CRD, chronic
respiratory disease; DM, diabetes mellitus; HT&HF,
hypertension and/or mild symptoms of heart failure; NCD,
non-communicable disease.

However, this secondary analysis included variables from
the Facility Inventory Questionnaire to answer our research
questions. The questionnaire and variables used in the
current study have been published elsewhere.? ™ The
data for the 2014-2015 TSPA survey were collected
between 20 October 2014 and 21 February 2015, and
revisit of some facilities that were not covered previously
was conducted from 2 to 13 March 2015. On average,
data collection took 1day for small facilities (dispensary,
clinics and some health centres) and 2 or 3days for large
facilities (mostly hospitals).

Measurement of variables

Outcome variables

Three outcome variables are included in this study,
namely the readiness of the facilities to provide outpa-
tient management of DM, HT&HF and CRD. These
were composite variables created based on availability
of NCD services-specific tracer indicators identified in
the WHO-Service Availability and Readiness Assessment
(WHO-SARA) reference manual.?’ The selected indica-
tors were also required to be available in the Tanzanian
Standard Treatment Guideline (STG) and the National
Essential Medicines List for Tanzania (NEMLIT).* Based
on WHO-SARA reference manual, these indicators were
grouped into three domains, viz (1) staff training and
guidelines, (2) basic diagnostic equipment, and (3) basic
medicines. Readiness was measured by assessing the pres-
ence of required indicators in each of those domains
as described in detail in table 1. A composite readiness
index for each outcome variable was calculated using
a simple additive approach giving equal weight to each
of the three domains and each of the indicators within
the domains. Since the target total readiness index score

for each variable outcome was 100%, each of the three
domains accounted for 33.3% of the total score. The
weight of the individual indicators within the domains was
calculated by dividing the weight of each domain (33.3%)
by the number of indicators in that domain. Finally, the
NCD readiness index score for each facility was calculated
as a sum of the percentages of the indicators found in that
facility.” ** The details for the scoring of these outcome
variables and the measurement process are summarised
in online supplemental table 1.

Explanatory variables

The explanatory variables used in this study were facility
location, facility type, managing authority, external
supervision, quality assurance (ie, any quality assur-
ance activities carried out during the past year), routine
management meetings, external sources of revenue, user
fee and health insurance. The selection of these variables
was based on previous studies.”’ * The measurement
process of these explanatory variables is summarised in
more detail in online supplemental table 2.

Statistical analysis
The current study is based on the secondary analysis of
data from the Facility Inventory file. Data cleaning was
performed before analysis by calculating frequencies and
sorting. As the facilities sampled were not evenly distrib-
uted and the response rate might be very different by
regions or facility type, oversampling or undersampling in
regions with fewer or more facilities respectively occurred
before data collection. Therefore, before analysis, facility
weight was applied by downweighting or upweighting
in areas where there was oversampling or undersam-
pling, respectively. This was done in order to restore the
representativeness of the sample so that the total sample
mimics the country’s actual facility distribution.
Descriptive statistics were performed and the variables
were summarised using tables and graphs. The availability
of services (indicators) was compared according to type
of facility (dispensary, health centre and hospital) and
managing authority (public and private) using x* test.
In addition, simple and multiple linear regressions were
performed. All explanatory variables from simple linear
regressions (unadjusted models) that showed an associ-
ation with outcome variables at p<0.2 were eligible for
inclusion in multiple linear regression analyses (adjusted
models). A t-test for each of the coefficients in multiple
linear regression analyses was calculated and used to test
for the association. A p value <0.05 was considered to
indicate statistical significance. STATA V.15 (StataCorp,
College Texas) was used for all the analyses.

Ethics statement

This study was based on an analysis of existing public
domain survey data sets that are freely available online
with all identifier information detached. Informed
consent was requested and obtained from the manager,
the person in charge of the facility or the most senior
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Table 1

Domains and indicators for assessing the readiness outcome variables

Domain Indicator

Data collection and description

1. Staff training Guidelines for the diagnosis and management of DM, Observed availability of National Standard Treatment

and guidelines HT&HF or CRD.

Staff trained in the diagnosis and management of

DM, HT&HF or CRD.

2. Basic DM: weight scale, height scale and glucometer.
diagnostic
equipment
HT&HF: stethoscope and blood pressure (BP)
apparatus.
CRD: stethoscope and peak flow-meter.
3. Basic DM: metformin, glibenclamide and insulin injection.
medicines

HT&HF: thiazide diuretics, ACE inhibitors, beta

blockers and furosemide.

CRD: inhaled bronchodilators, inhaled corticosteroid

and prednisolone.

Guidelines for NCDs which are provided in hard copy
format at all facility levels in the outpatient department
(OPD) or respective clinic for DM, HT&HF or CRD.

Self-reported availability of at least one staff providing
services who had completed refresher courses for the
diagnosis and management of DM, HT&HF or CRD
within the last 2 years.

Observed availability of functioning weight scale,
height scale and glucometer with test strips was never
or only occasionally out of stock.

Observed availability of functioning digital or manual
BP apparatus in the OPD or HT&HF clinic.

Observed availability of functioning stethoscope and
peak flow-meter in the OPD or CRD clinic.

Observed availability of a first-line regimen that
had not expired; metformin (for obese patients),
glibenclamide (for non-obese patients) and insulin
injection for type 1 DM.

Observed availability of at least one type of thiazide
diuretics as a first-line regimen for hypertension and at
least one regimen for the management of heart failure
(ACE inhibitor+beta blocker+furosemide).

Observed availability of inhaled bronchodilators
(salbutamol),

inhaled corticosteroid (beclomethasone) or
prednisolone tablets.

Since CVD comprised several diseases, this study opted to include HT and mild HF because they can be managed as OPD cases, enabling

all types of facilities to be included in the study.

CRD, chronic respiratory disease; CVD, cardiovascular disease; DM, diabetes mellitus; HT&HF, hypertension and/or mild symptoms of heart

failure; NCD, non-communicable disease.

healthcare worker responsible for client services present
at the facility. The respondents were adequately informed
regarding all relevantaspects of the study, including its aim
and interview procedures. Respondents who accepted for
their facilities to participate in the study provided signed
written informed consent.

Patient and public involvement
Patients and the public were not involved in the analysis
of this study.

RESULTS

Background characteristics of surveyed health facilities

Out of 1188 health facilities assessed in the TSPA survey,
majority (864, 72.7%) were located in rural settings.
Most of the facilities (857, 72.2%) were public facilities
operated by government authorities and many (1013,
85.3%) were dispensaries or clinics. The majority (697,
58.7%) reported receiving funds from the government as
an external source of revenue, while only 499 (42.0%)
reported accepting at least one type of health insurance
scheme. Among all the health facilities, 619 (52.1%), 770

(64.8%) and 723 (60.8) reported providing management
or service related to DM, HT&HF and CRD, respectively.
Few facilities were observed to have at least one treat-
ment guideline related to NCDs (394, 33.2%) or at least
one health provider who had received refresher course
related to NCDs (123, 10.4%) (table 2).

Availability of trained staff and guidelines

The availability of guidelines for the management of
DM, HT&HF and CRD was found to differ significantly
according to the type of facility, with lower availability at
dispensary level than hospitals (p<0.05). No difference in
the availability of guidelines according to the managing
authority was seen except at health centres where more
public than private sector facilities reported having treat-
ment guidelines for NCDs (p<0.05). The proportion of
facilities with at least one staff who had received refresher
training on outpatient management of NCDs was low
across all types of facilities and managing authorities.
Furthermore, the availability of these trained staff was
significantly higher in hospitals and health centres than
dispensaries (p<0.05) as well as in public than private
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Table 2 Per cent distribution of surveyed facilities
according to background characteristics, TSPA 2014-2015
(n=1188)

Variable n (weighted) %

Facility location

Urban 324 27.3

Rural 864 72.7
Managing authority

Public 857 72.2

Private 331 27.8
Facility type

Clinic and dispensary 1013 85.3

Health centre 129 10.8

Hospital 46 3.9
External source of revenue

Government 697 58.7

Other than government 379 31.9

None 112 9.4
Health insurance*

Not accepted 689 58.0

Accepted 499 42.0
Type of NCD services availablet

Diabetes 619 52.1

CVD 770 64.8

CRD 723 60.8
Guidelines for NCD

No available 794 66.8

Available 394 33.2
Staff trained for NCD

No available 1065 89.6

Available 123 10.4

*Any kind of health insurance (government or private).

tn and % do not add up to 1188 and 100%, respectively, because
multiple responses were possible.

CRD, chronic respiratory disease; CVD, cardiovascular disease;
NCD, non-communicable disease; TSPA, Tanzania Service
Provision Assessment.

facilities (p<0.05), except at the dispensary level where
private facilities performed better (p<0.05) (figure 2).

Availability of basic diagnostic equipment

Basic diagnostic equipment for DM

Regardless of the facility type and managing authority, the
availability of a functioning adult weight scale was consis-
tently high across all facilities at 85.6%, 96.2%, 79.5%,
84.5%, 71.2% and 87.1% for public hospitals, private
hospitals, public health centres, private health centres,
public dispensaries and private dispensaries, respectively.
The availability of a functioning height scale ranged
from 37.0% to 71.0%, exhibiting significant differences
according to type of facility and managing authority

Diabetes (N=619)
100 - = Guideline
= Trained stafl
80
n=20
-
s 60 4 n=68
=
& 40 n=299 n=174
20
0
Public Private Public Private Public Private
Hospital Health centre Dispensary/Clinic
Type of facility
Hypertension and heart failure (N=770)
100 4 =m Guideline
= Trained stafl
80 4
E 60 {4 n=23 n=79
~
<
£ 40
20
0
Public Private Public Private Public Private
Hospital Health centre Dispensary/Clinic
Type of facility
Chronic respiratory (N=723) = Guideline
100 = Trained staff
80 A
E 60 { n=23 n=76
g
- 397
£ 40 =
20
0
Public Private Public Private Public Private
Hospital Health centre Dispensary/Clinic
Type of facility

Figure 2 Availability of guidelines and at least one

staff member trained to ensure the quality of outpatient
management of non-communicable disease (NCD) according
to type of facility and managing authority.

(p<0.05). Significantly lower proportion of functioning
glucometers with testing strips was found in public facili-
ties as compared with private facilities (p<0.05). Overall,
availability of basic diagnostic equipment for DM was
higher in private (63.1%, 43.7% and 27.2%) than public
facilities (44.2%, 25.9% and 2.8%) for hospitals, health
centres and dispensaries, respectively (p<0.05).

Basic diagnostic equipment for HT&HF

The availability of a functioning blood pressure (BP)
apparatus (manual or digital) and a stethoscope was
consistently high (85.1%-97.7%and 91.0%-98.0%,
respectively). These observed availabilities did not differ
significantly according to the type of facility and managing
authority (p>0.05).

Basic diagnostic equipment for CRD

The availability of a peak flow-meter was consistently
low (0.0%-28.6%) in all types of health facilities and
managing authorities. With exception of dispensaries,
however, significant differences in reporting for this item
were observed according to the managing authority, with
availability being higher in private (17.8%, 28.6% and
1.9%) than public facilities (7.4%, 4.6% and 0.0%) for
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Figure 3 Availability of basic diagnostic equipment
necessary to ensure the quality of outpatient management
for non-communicable disease (NCD) according to type of
facility and managing authority. BP, blood pressure.

hospitals, health centres and dispensaries, respectively
(p<0.05) (figure 3).

Availability of basic medicines

Basic medicines for DM

The overall availability of metformin, glibenclamide and
injectable insulin was consistently high for both public
and private hospitals, compared with health centres and
dispensaries. With the exception of hospitals, significant
differences in availability of these three antidiabetic medi-
cines were observed according to managing authority, with
private health centres reporting higher availability (72.9%,
59.6% and 31.4%) than public health centres (20.2%, 18.3%
and 8.3%) for metformin, glibenclamide and injectable
insulin, respectively (p<0.01). Similarly, private dispensaries
reported higher availability (42.0%, 34.1% and 6.1%) than
public dispensaries (5.2%, 2.9% and 0.1%) for metformin,
glibenclamide and injectable insulin, respectively (p<0.01).
Of these three basic medicines, injectable insulin was found
to be rarely available at lower level health facilities, particu-
larly in public dispensaries owned by government.

Basic medicines for HT&HF
The availability of at least one type of thiazide diuretics
as a first-line regimen for hypertension was consistently

low (0.0%-28.5%) for all facilities. However, signifi-
cant differences in the availability of thiazide diuretics
according to type of facility and managing authority were
found with private facilities reporting higher availability
(28.5%, 16.3% and 11.1%) than public facilities (20.6%,
3.1% and 0.0%) for public hospitals, health centres and
dispensaries, respectively (p<0.01). Similarly, significant
differences in the overall availability of at least one basic
regimen for heart failure were observed where private
facilities reported a higher availability (79.3%, 60.6% and
20.6%) than public facilities (49.5%. 7.3% and 0.5%) at
hospitals, health centres and dispensaries, respectively
(p<0.01).

Basic medicines for CRD

The availability of inhaled salbutamol was higher at hospi-
tals (48.4%-71.8%) than at health centres (13.8%-41.2%)
and dispensaries (6.8%-32.3%) (p<0.05). However, the
availability of inhaled beclomethasone was consistently
low (0.0%-16.4%) at all levels of health facilities. Avail-
ability varied according to the managing authority, with
no public facilities reporting the availability of this item.
The availability of prednisolone was higher at private
facilities (93.9%, 87.2% and 68.1%) than public facilities
(69.5%, 40.6% and 13.6%) for hospitals, health centres
and dispensaries, respectively (p<0.05) (figure 4).

Readiness of facility to provide outpatient management of
NCDs

Table 3 presents the means of the composite readiness
scores with 95% ClIs for each outcome variable according
to level of facility. While the overall mean readiness
scores for all three outcomes were relatively low, hospitals
performed better than other facility levels. Furthermore,
the overall mean readiness of facilities to provide HT&HF
services was higher (46.37%) than that for DM (32.49%)
and for CRD (30.83%).

Factors associated with readiness of facilities to provide
outpatient management of NCDs

Table 4 presents the results of unadjusted and adjusted
linear regression analyses evaluating the association
between service readiness indices and a range of explan-
atory variables. The results of adjusted analyses (models
1b, 2b and 3b) show that the service readiness indices of
facilities to provide DM, HT&HF and CRD services were
significantly higher in urban than rural facilities; health
centres and hospitals than dispensaries; privately than
publicly owned facilities, and in facilities performing
routine management meetings than facilities without
such meetings, holding constant all other variables in the
models.

DISCUSSION

This study describes the readiness of health facilities
for the outpatient management of NCDs such as DM,
HT&HF and CRD in Tanzania, a low-resource country,
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Figure 4 Availability of basic medicines necessary to ensure
the quality of outpatient management of non-communicable
disease (NCD) according to type of facilities and managing
authorities. HF, heart failure.

by assessing the presence of treatment guidelines, trained
staff members, basic medicines and diagnostic equip-
ment for NCDs according to the type of facility and the
managing authority. Overall, the study found variations
in readiness to offer NCD services according to the type
of facility and managing authority. Higher level facili-
ties (hospitals) generally had a higher level of readiness
than lower level facilities (health centres and dispensa-
ries). Similarly, privately owned facilities, and facilities
that reported to perform routine management meetings

had higher service readiness index compared with their
counterparts.

When looking at individual preidentified domains
(staff training and guidelines, basic diagnostic equipment
and basic medicines), the current study found significant
differences in the availability of guidelines for the treat-
ment of DM, HT&HF and CRD according to the type
of facility, with dispensaries having a lower availability
than hospitals. This finding is in agreement with that of
previous studies conducted in north-western Tanzania
and Uganda.” *® ** This low availability of treatment
guidelines at a lower level of healthcare is a counter to
evidence that the presence of well-established guidelines
can be effective for the prevention and management of
NCD.* * Also, the study found that a low proportion of
staff members had received a refresher course for the
management of NCDs across all levels of health facilities.
Similar findings have been reported in Cambodia® and
Vietnam.” The similarity of these findings might be due
to the fact that these countries are categorised as LMICs;
therefore, they are more likely to face similar financial
challenges resulting in the allocation of relatively small
budget for the health sector, thereby compromising the
prevention and management of NCDs.

Evidence shows that the availability of basic diagnostic
equipment has an impact on early detection and clin-
ical management of NCDs.” However, the current study
found significant amounts of variation and disproportion
in the availability of some diagnostic equipment for NCDs.
Regarding the diagnosis and screening of risk factors for
diabetes, the availability of weight scales was consistently
high among all levels of health facilities and managing
authorities. A similar finding was obtained in a study
conducted in Cambodia.”” The high reported availability
of this necessary component for calculating body mass
index (BMI) in both studies may be explained by the fact
that weight scales are also used for other purposes such
as drug dosing, anaesthesia, radiation dosage and clinical
monitoring. The utility of weight scales may explain why
the availability of weight scales was not proportional to
the availability of height scales, which are another neces-
sary component for calculating BMI. The current study
found a relatively low and significant difference in the

Table 3 Readiness score to provide outpatient management of NCDs, TSPA 2014-2015

DM HT&HF CRD

Percentage mean score Percentage mean score Percentage mean score

(95% CI) (95% CI) (95% CI)
Dispensary/clinic 26.97 (24.20 to 29.74) 43.23 (41.19 to 45.27) 27.87 (26.07 to 29.68)
Health centre 43.30 (41.03 to 45/57) 55.26 (53.48 to 57.04) 39.14 (37.51 to 40.77)
Hospital 67.56 (65.46 to 69.63) 65.58 (61.40 to 69.77) 47.02 (44.04 to 49.99)
Overall 32.49 (30.32 to 34.65) 46.37 (44.73 to 48.01) 30.83 (29.39 to 32.27)

CRD, chronic respiratory disease; DM, diabetes mellitus; HT&HF, hypertension and/or mild symptoms of heart failure; NCD, non-

communicable disease; TSPA, Tanzania Service Provision Assessment.
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Table 4 Factors associated with readiness of facilities to provide outpatient management of NCDs in unadjusted and
adjusted linear regression models, TSPA 2014-2015

DM HT&HF CRD
B (95% CI) B (95% CI) B (95% ClI)
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
Variable (Model 1a) (Model 1b) (Model 2a) (Model 2b) (Model 3a) (Model 3b)
Facility location
(Ref: Rural)
Urban 15.72 (10.67 to 5.27 (0.66 to 9.87) 11.07 (7.31 to 4.71 (0.49 to 8.93) 10.42 (6.85 to 4.85 (1.09 to 8.61)
20.77) 14.83) 13.99)
Facility type
(Ref: Dispensary/clinic)
Health centre 16.33 (12.75 to 13.94 (10.22 to 12.03 (9.32 to 10.07 (7.08 to 11.27 (8.84 to 9.29 (6.71 to
19.91) 17.65) 14.74) 13.06) 13.70) 11.87)
Hospital 40.58 (37.11 to 32.53 (27.17 to 22.35(17.70 to 16.53 (10.90 to 19.14 (15.67 to 13.55 (9.47 to
44.04) 37.89) 27.01) 22.16) 22.62) 17.62)
Managing authority
(Ref: Public)
Private 16.07 (11.13 to 10.11 (3.68 to 12.27 (8.54 to 10.35 (5.38 to 10.41 (6.87 to 7.25 (3.41 to
21.01) 16.53) 15.99) 15.32) 13.95) 11.09)
Quality assurance
(Ref: Not performed)
Performed 13.46 (7.64 to 2.45(-2.93 to 9.09 (4.26 to 3.13 (-1.68 to 8.13 (4.29 to 2.73 (-0.86 to
19.27) 7.82) 13.93) 7.94) 11.98) 6.32)
Routine management meetings
(Ref: Not performed)
Performed 16.08 (11.19 to 10.45 (5.19 to 8.21 (3.66 to 4.44 (-0.27 to 8.28 (5.22 to 4.46 (1.16 to 7.76)
20.95) 15.72) 12.76) 9.14) 11.35)
External source of funding
(Ref: Government)
Other than 5.73 (0.78 to 2.55 (-2.40 to 4.29 (0.40t0 8.19) 0.72 (-3.18 to 3.34 (-0.06 to 0.62 (-2.54 to
government 10.68) 7.50) 4.63) 6.74) 3.78)
None 6.47 (-2.13 to -0.08 (-9.21 to 5.82 (1.04 to -2.19 (-8.21 to 6.74 (1.46 to 0.18 (-5.36 to
15.07) 9.05) 10.60) 3.84) 12.03) 5.71)
User fees
(Ref: Fixed for all services)
Separate fee 15.03 (10.41 to 3.85(-0.83 to 7.48 (3.93 to -0.94 (-4.82 to 7.18 (3.90 to 0.31 (-2.86 to
19.65) 8.52) 11.03) 2.94) 10.46) 3.49)
External supervision
(Ref: Not received)
Received 10.56 (-1.73 to -2.81 (-10.25 to 0.60 (-7.79 to
22.82) 4.63) 8.98)
Health insurance
(Ref: Not accepted)
Accepted -1.59 (-5.97 to -1.14 (-4.45to -0.07 (-3.01 to
2.79) 2.17) 2.87)

Bold values indicates the variable is statistically significant at P-value less than 0.05.

B, coefficient; CRD, chronic respiratory disease; DM, diabetes mellitus; HT&HF, hypertension and/or mild symptoms of heart failure; NCD,
non-communicable disease; TSPA, Tanzania Service Provision Assessment.

availability of height scales according to the type of facility
and managing authority. This result can be explained by
the fact that height scales are more limited in their use
compared with weight scales, hence their availability in
adult outpatient department depends on specific purpose,
such as calculating BMI. Furthermore, this study found
significant differences in the availability of glucometers

and testing strips according to the type of facility and
managing authority. Similar findings were observed in the
studies conducted in Uganda where a higher proportion
of glucometers were found in hospitals than in health
centres and dispensaries,28 and in Ethiopia where these
items were more available in private facilities than in
public facilities.*” The present study found that a relative
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high proportion of facilities reported the availability of BP
apparatus and stethoscope as basic diagnostic equipment
for the management of HT&HF. Also, the study observed
no significant difference in the availability of these items
according to the type of facility or managing authority.
Similar findings have also been reported by previous
studies conducted in other African countries such as
Uganda, Ethiopia and Nigeria.”®***! This finding may be
due to the fact that the possession of a stethoscope or BP
apparatus is considered a mark of identity and prestige
for clinicians/prescribers.*” However, higher availability
might also be due to the increasing numbers of patients
with elevated BP in these countries.** Peak flow-meters
are commonly used in the diagnosis and follow-up of CRD
in many LMICs instead of more accurate devices such as
spirometers, because other devices are more expensive
and require regular technical maintenance.*® Therefore,
the presence of peak flow-meters was used to denote the
availability of basic diagnostic equipment for CRD. The
findings from this study show that a low proportion of
health facilities reported the availability of peak flow-
meters with private facilities reporting higher availability
than public facilities. This low proportion observed
in the current study may be attributed to a low level of
knowledge among healthcare workers on the usefulness
of a peak flow-meter in the diagnosis and monitoring of
patients with CRD as reported in other studies.*” **
Access to effective treatmentis a crucial step in reducing
the burden of NCDS49; however, services remain limited
according to the type of facility and managing authority in
many LMICs.”"' Similar to findings from other studies”' >
the current study observed a varied availability of basic
medicines for NCDs according to the type of facility and
managing authority. Overall, the availability of metformin,
glibenclamide and injectable insulin reported in this study
was consistently higher at higher level facilities (hospitals)
than at lower level facilities (health centres and dispen-
saries). Furthermore, private facilities reported higher
availability of these antidiabetes medications than public
facilities. Similar findings have been reported by previous
studies conducted in Tanzania®**** and elsewhere.*® >* %
Additionally, the study found a low proportion of health
facilities reporting the availability of at least one type of
thiazide diuretics as a first-line regimen for hypertension
despite this drug being an inexpensive antihypertensive
agent.”® Similarly, this study found low availability of at
least one basic regimen (ACE inhibitor+beta blocker+fu-
rosemide) for heart failure management. However, the
availability of these medicines was high at hospitals than
health centres and dispensaries and at private compared
with public facilities. These findings are in agreement
with other previous studies conducted in LMICs such as
Uganda,'® Zambia,'® Nigeria®' and Cameroon.”” Salbu-
tamol and beclomethasone inhalers are among the basic
recommended CRD medicines included in the package
of essential NCD interventions for primary healthcare.”
However, several previous studies have reported poor
availability of these medicines particularly in public

facilities in LMICs.”” * ® In the present study, the overall
reported availability of beclomethasone was lower than
that of salbutamol. These findings are similar to those of
previous studies™ **** which found a significant variation
in the availability of these medicines according to the
managing authority, with private facilities having higher
availability than public facilities.

The observed variations in the availability of services for
outpatient management of NCDs according to the type of
facility and managing authority found in this study may
be due to several reasons, such as the complexity of the
procurement process for basic medicines and diagnostic
equipment for public health facilities. With the excep-
tion of hospitals that place their orders centrally at the
Medical Stores Department (MSD), an agency respon-
sible for the procurement and distribution of medical
supplies to government health facilities, the remaining
facilities follow a complex procurement process involving
a district medical officer (DMO), who is identified as a
key person in the pharmaceutical supply chain for these
facilities. Therefore, after a facility determines its needs,
it places an order on a quarterly basis using an indent/
integrated logistics system (‘pull’ system) to the MSD,
with which each facility has its own account funded by
the government. However, these orders must be reviewed
and approved by the DMO. The MSD packs the supplies
and delivers them to the DMO, who then distributes
them to the health facilities." ® Despite the fact that
each facility generates an income (from cost sharing
and health insurance sources) and receives a basket
fund (from external agencies), the use of these funds
to purchase medical supplies from private pharmacies
requires permission and approval from the DMO. This
complex and bureaucratic procurement process may
cause delays and shortages of medicines and diagnostic
equipment in health facilities. Another reason may be
shortage at the MSD, which can run out of stock since it
purchases products from international suppliers strictly
on an annual ordering basis. Sometimes deliveries from
suppliers take longer than expected, and the MSD may
temporarily run out of stock.” Furthermore, inadequate
budget allocations to health facilities, delays in the distri-
bution of allocated funds, inaccurate forecasting at the
facility and national level, insufficient ordering of NCD
medicines and equipment as well as theft of these items
within health facilities can also lead to shortages. Itis also
important to highlight the fact that lower level facilities
are limited to provide adequate NCD services because
of the restrictions imposed by the NEMLIT which limits
some of the basic NCD medicines only to higher level
facilities. We recommend that the NEMLIT should be
revised in order to ensure that essential NCD medicines
restricted to higher level facilities are made available at
lower level facilities. This will likely to improve the avail-
ability of NCD services at lower level facilities.

The variations in availability of services based on these
domains have impact on the readiness of facilities to
provide outpatient management of NCDs. Therefore,
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with these variations, we aimed to identify which factors
might be associated with high readiness of facilities to
provide outpatient management of NCDs. While Tanza-
nian health policies and guidelines require health facili-
ties at all levels to provide basic management for NCDs,
this study found facilities located in urban setting as well
as higher level and privately owned facilities were more
likely to have higher readiness index for the outpatient
management of NCDs. The poor readiness observed in
the lower level facilities (dispensaries/clinics) may be due
to imprecise formula on how to distribute funds in these
facilities which may contribute to inadequacies and ineq-
uities in the distribution of medical supplies and health
resources.”

The findings of this study provide valuable policy impli-
cations to improve NCD services at all facilities regardless
of level or managing authority. This includes enhanced
country-wide commitment to offer NCD services in all
facilities as stipulated in the existing policies and guide-
lines. There is also a need to develop strategies that will
facilitate attainment of better policy outcomes taking into
account local contextual factors such as political will,
resource allocation as well as availability of data for moni-
toring policy impacts. Policies for fund allocation and
procurement should be revised in order to strengthen
lower level facilities particularly publicly owned and those
located in the rural areas serving majority of the Tanzanian
population. This may be the initial step for the country
to fight against the rising burden of the major NCDs
through outpatient care. Also, efforts should be made to
meet the voluntary target set by Global Action Plan on
NCDs of an 80% availability of affordable basic technolo-
gies and medicines required to treat major NCDs in both
public and private facilities.” Through this, Tanzania can
be in a better position to achieving a target number 3 of
Sustainable Development Goals by 2030, aimed to reduce
by one-third premature mortality from NCDs.”

The main strength of this study is that it used a repre-
sentative and comprehensive national data set from a
low-resource country, implying a high degree of accuracy
in characterising the current situation in low-resource
countries. The outcome variables were created based
on indicators identified from the WHO-SARA manual,
which were required also to be available in the STG and
NEMLIT to reflect the clinical reality of the study setting.
Furthermore, the provided estimates were adjusted
and weighted to correct for non-response and dispro-
portionate sampling. Nevertheless, the cross-sectional
nature of the study is a limitation, and the study failed
to assess the trends in availability of items, which might
have affected the readiness of some facilities. Therefore,
the present findings should be interpreted with caution.
As secondary data were used in this analysis, we missed
some important information such as the reasons for some
facilities not providing NCD services. Moreover, since we
do not have information on the facilities that refused to
participate in the study, we were unable to show if they
were systematically different from those that agreed

to participate. Thus, we cannot rule out potential non-
response bias.

In summary, the present study provided empirical
evidence of the variation in readiness for outpatient
management of NCDs according to the type of facility
and the managing authority in Tanzania. The present
results highlighted a gap in the availability of treatment
guidelines and trained staff members, basic medicines
and diagnostic equipment, with relatively poor avail-
ability reported by public and lower level health facil-
ities, resulting in poor readiness to offer NCD services.
A comprehensive linkage of the procurement process
should be established between lower level health facil-
ities and the MSD, so that these facilities can have full
autonomy to order and receive medicines and other
medical equipment direct from the MSD without DMO
approval. This may help overcome unnecessary delays
or out of stock of NCD items arising from complexities
of the current ordering process. Also, fair distribution
through ‘push’ system of refresher courses, treatment
guidelines, medicines and diagnostic equipment from
higher authorities or other agencies is recommended as
one of the interventions to address the increasing burden
of NCDs in low-resource countries such as Tanzania.
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