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Abstract
Background: Structural quality of maternal health services remains a key indicator of highly
performing health care system. Evidence attest to the fact that introduction of the new interventions in
the health care system does not necessarily lead into improvement of the target outcome, such as
quality of health services delivered. This study aimed at assessing the structural quality of maternal
health services prior to introduction of Direct Health Facility Financing (DHFF) program.
Methods: This was a cross-sectional study, conducted in 42 public primary health facilities between
January and mid February 2018. Observational were used to collect the data from health facilities.
The collected information was on privacy, hygiene and sanitation, obstetric emergences, sterilization,
maternal death audit reviews and waste management. Collected data were analyzed by using SPSS.
Results: All 42 (100%) primary health facilities that were assessed were public primary health
facilities, of which 14 (33.3%) were health centers and 28 were dispensaries. The furthest primary
health facilities from the district head office were 140 Kms and the nearest 2 Kms. Focusing on; privacy, hygiene and sanitation, obstetric emergences, sterilization, maternal death audit reviews and
waste management assessed eight areas of Structural qualities. Majority (68.9%) of Health Centers
has less than 39 skilled staff while some of them they have up to 129 health service providers and
majority (92.8%) of Dispensaries have less than 15 staff and some have 1 staff.
By comparing Dispensary and Health center performances on structural quality indicated relatively
low differences among the attributes assessed. Specifically, they did not show statistical significant
differences except for obstetric emergencies (p < .005), sterilization (p=. 034) and overall structural
quality (p=. 018). With regard to rural-urban performance on structural quality, there was no
statistical significant difference on total performance. Similarly, there was no significant differences
between rural and urban health facilities on other assessed attributes of structural quality (p >.05)
except for sterilization in which urban facilities performed significantly higher than the rural facilities
[M=41.2, SD=27.7, 61.3, SD=28.4, respectively (p= .028)]. On the other hand, marginal differences
were observed on individual assessed attributes. For examples, rural facilities performed relatively
higher than urban ones on privacy (41.2 and 32.0), maternal death reviews (31.4 and 30.7) and waste
management (49.0 and 47.3) respectively.
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Conclusion: Generally facilities performed low on the structural quality indicators of maternal health
services provision however; they had high performance on sterilization and emergence obstetric care.
Keywords: Structural quality of maternal health services, Primary Health Facilities, Tanzania
Background:
Quality of care can be defined as ‘degree to which health services for individuals and populations
increase likelihood of desired health outcomes and consistent with current professional Knowledge,
[1].
‘Structures’ refers to health system characteristics that affect the system’s ability to meet the
healthcare needs of individual patients or a community. Structural indicators describe the type and
amount of resources used by a health system or organization to deliver programs and services, and
indicators relate to the presence or number of staff, clients, funds, beds, supplies, and buildings
including those which offers safe surgery facilities. Primary health care is an important entry point
into the healthcare system particularly in Tanzania; it is therefore important to invest in its quality
structures so that to improve health service utilization of the population at the same reducing
morbidities and mortalities [2]. Donabedian defines the quality of services by focusing mainly on
three domains namely structure, process and outcome [3]. Body of evidence suggests the association
existing between the structures and the better quality of health services being offered by those
facilities [4,5]. So structural maternal health services are not exceptional to the fact.
Globally, it is estimated that 303,000 maternal deaths occurred in the year 2015, with sub Saharan
Africa contributing up to 70% of maternal mortality worldwide [6]. Of all the Millennium
Development Goals (MDG), the goal number five which aimed to reduce maternal mortality by ¾ by
2015, it is the one which is not yet to be achieved to date [30]. Tanzania ranks among the countries
with the highest maternal mortality rates worldwide [7]. The Tanzanian estimated maternal mortality
ratio is 556/100,000 live births [8]. Tanzania has introduced several strategies that aims at reducing
the maternal mortality, some of them are;- Health Sector Strategic Plan-IV (2015-2020) and One Plan
I & II [9-11]. Evidence shows that poor quality facility-based care is a major contributing factor
to elevated maternal and neonatal morbidity and mortality rates [12].
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Globally, most Structural quality improvement programs mainly focus on hospitals [13 - 17] and
it is unclear if there are benefits and impacts that could be reproduced at the primary health care
facilities (dispensary and health centre) levels. In order to change the status quo, Tanzania like
any other Country has implemented different quality improvement strategies, such as maternal
death audits, standard-based management and recognitions, all of which are geared towards
improving maternal health outcomes [18 - 20]. Improvement of structural quality of maternal
health at a health facility level is heavily dependent on resources availability such as health care
workers, amenities, medicines, medical equipment and supplies and infrastructure [21].
In ensuring that the quality of maternal health services is maintained at all levels, the Government of
Tanzania has developed quality improvement framework in health care (2011 – 2016) [22,23].
Furthermore, in 2014 the Government of Tanzania did introduce star rating program for the primary
healthcare facilities so that to grade their performances and foster provision of quality maternal health
services and other services to its general public, this was preceded by development of quality
improvement plans at the individual primary healthcare facility level [24] which guided
implementations of quality maternal interventions. In implementing the star rating strategy, all
primary health care facilities are star rated from O star to 5 stars according to the set quantity and
quality indicators of service provision. According to the first star assessment exercise which was done
in 2014 of 6,272 health facilities which were assessed 2,263 (36.06%) had 0 star, 3,277 (51.64%) had
1 star, 690 (10.99%) had 2 stars, 77 (1.23%) had 3 stars, 5 (0.08%) had 3 stars and none had 5 stars
[24]. There have been some other efforts to ensure that the quality of services at the primary health
facility is maintained in the efforts like supportive supervision and clinical services audit [25]. The
reason of studying maternal health-related indicators lies on the fact that, Tanzania is one of seven
countries that accounted for 3 – 5% of global maternal deaths reported in 2010 [26].
This study is part of the larger before and after evaluation study [28] that aims to establish the effects
of the Direct Health Facility Financing (DHFF) reforms and its pillars (Figure 1) on structural quality
of maternal health. More specifically this study aimed to determine the status of structural quality of
maternal health in primary health facilities prior to the implementation of the Direct Health Facility
Financing (DHFF) program.
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Methods
Settings
This study was conducted in fourteen (14) councils of seven (7) regions from seven (7) geographical
zones. The reason for selecting 7 zones is to seek for country’s geographical representation. The
similar approach has been done in major health studies in Tanzania [8]. This study was done in 3
primary public health care facilities (1 Health Center and 2 Dispensaries) in each of the 14 councils of
Tanzania; a total of 42 primary health facilities will take part in this study.
This study is part of a larger study that aims at establishing the effects of DHFF on structural quality
of maternal health services. Moreover, this study aims at establishing the baseline situation of the
structural maternal health services of primary health facilities in Tanzania [28].
The organization of Health System in Tanzania
The health system of Tanzania is organized in a pyramid pattern. At the base of the pyramid there is
the community followed by Dispensary and Health centres which constitute the primary health care.
These are followed by District Hospital or Designated District Hospital that then followed by
Regional Referral Hospitals, Zonal Hospitals, Specialized Hospitals and finally National Hospital.
Meanwhile, there area total of 6,640 (53%) Dispensaries of which 4,554 (36%) are government
owned. There are a total of 695 (15.7%) health centers of which 518 (11.6%) are government owned.
The formal distinction between Dispensaries and Health Centers is that while Dispensaries exclusive
provide out-patient care, a Health Center should be able to provide around the clock care to patients
[29].
There are two types of primary health facility in Tanzania: dispensaries, providing a basic range of
preventive, health promotion, curative and maternal and child health (MCH) care, and health centres,
offering inpatient and a higher level of delivery care and staffed by a wider range of more qualified
health workers up to 52 than in the dispensaries which have up to 20 health service providers [29].
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The Alma Ata and the Astana Declarations further cemented the importance and evolution of PHC in
1978 and 2018 respectively [30,31], which emphasized the role of primary health care in service
provision, especially PHC, to achieve an ambitious goal of health for all through quality, accessible
and affordable health care services which does not render someone into catastrophic expenditure.
Study design
This was a cross sectional study that aims at assessing the baseline situation of structural quality of
maternal health services before DHFF program implementation [27]. The study was done between
January and early February 2018.
Sampling and sample size
Sampling was done using a four-stage sampling approach. The first stage included random selection
of seven regions from the seven regions of Tanzania, clustered into seven geographical zones (each
cluster constituted between 3 and 4 regions). In the second stage, selection of district councils was
done and two district councils basing on stratification were selected into one urban and one rural, in
their respective regions. The third stage comprised of selection of health facilities to be included into
the study, they were selected at random from each strata of each district council in the 7 regions. A
total of 3 primary health facilities were selected randomly from each district’s list of each type of
Public Primary Health Care Facilities (PPHCF) (i.e. 1 Health Centers and 2 Dispensaries)
(http://hfrportal.ehealth.go.tz) [32] i.e. Making a total of 42 health facilities (14 health centers and 28
dispensaries).
The sample size for health facilities was determined by taking a minimum sample size of 42. The
study sample size calculation based on the purpose and nature of this study and the population under
scrutiny was considered to be adequate. Thus, a minimum sample size of thirty (30) can be
considered if some form of statistical analysis is to be done [33, 34].

6|Page

bioRxiv preprint doi: https://doi.org/10.1101/699553; this version posted July 11, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under
aCC-BY 4.0 International license.

For the health facilities to participate in the structural quality survey, the sampling frame were
obtained with a list of all facilities in the district, from the sampling frame 42 HF were selected
through multistage sampling technique and by stratification of health facilities into rural and urban.
To each strata health facilities were randomly selected by using a table of random number.
Data collection tools and procedures
The study measured the structural quality of maternal health services through observational checklist
prior to the DHFF program inception and the Health Facility general information. The selection of
these indicators based on the current challenges around maternal health services in Tanzania. The
Observational Checklist is divided into seven parts namely Privacy, Hygiene and Sanitation, Labour
ward, Obstetric emergencies, Waste management, Sterilization and Maternal deaths audit (Additional
File 1). The database (data collection software) was developed to which all the data obtained from the
study units were entered. This study used Mobile Data Collection (MDC). Observations data were
captured on mobile phone entered into a pre-designed database.
Observation checklist
A structured observation checklist adopted from that of Results Based Financing (RBF) [35] was
used to collect data on structural quality of maternal health services. The RBF program is also
implemented in more than 48 African Countries [36]. The information which were collected includes;
facilitates which offers privacy, presence of hygiene and sanitation facilities, availability of
appropriate equipment and material obstetric emergencies, availability of proper infrastructure and
instruments for sterilization, facilities that completed maternal death audit reviews and have the
action plan, and waste management is offered as per standard (additional File 1). In addition to that,
the other information that was collected was the staffing level of individual primary health facility.
To ensure accuracy of the collected data and information, research assistants underwent four days
training on data collection using a mobile device before taking part in pre-testing the tools. All
selected facilities had GPS coordinates and all the data enumerators used tablets with GPS sensors.
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Mobile phone was used for data collection from the study areas. It was a web-based interface that
allows real-time gathering of data and the principal investigator was monitoring the data collection
exercise on daily basis to ensure for the integrity and quality of data. After the actual field survey
collected data was then sent directly to the Gmail account app (which will acted as a server) after
being filtered in the field.
Data analysis
Variables and measurements
Structural quality of maternal health services was determined by measuring mean of each of the 7
attributes of the structural quality indicators as stipulated in the observational checklist (Additional
File 1).
The Structural Percent Score (SPS) for the seven attributes that had the minimum score which was
less than the cut-off point for the acceptable performance and were regarded as ‘poor structural
quality’ (Additional file 1). Those percent performances above the cut-off were categorized as ‘Good
structural quality’. The minimum SPS for each of the 7 attributes was calculated using the minimum
structural quality scores (sqs) such as Privacy was determined by individual treatment /service
delivery rooms that assessed based have full privacy during service provision had a total score of 4;
Hygiene and Sanitation presence of clean and functioning disinfected toilet/s for patients, staffs and
physically challenged people had a total score 7; Labor room focused on state of delivery room with
essential equipment and supplies for quality service delivery and had a total of 14; Waste
Management was assessed as per standard guidelines in clinical procedures rooms had a total score
of 6; Maternal death audits in Primary Health Facilities that are completely and appropriately audited
and action plan in place had a total score of 15; Obstetric emergences assessed based on availability
of appropriate equipment and materials available to treat/manage patients with obstetric emergencies
and had a total score 30; Sterilization assessment based on availability of proper sterilization of
instruments and at total score of 3. All seven attributes had a total score of 79. SPS of the individual
facility were multiplied by 100.0% and divided by 79 (Additional file 1).
8|Page

bioRxiv preprint doi: https://doi.org/10.1101/699553; this version posted July 11, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under
aCC-BY 4.0 International license.

All respondents scores for the seven attributes were converted to percent i.e. the scores divided by the
maximum possible scores multiplied by 100%. These percent scores for the response categories were
used as cut-off points to group the Structural quality performances of the primary healthcare facilities.
As carried out in the similar study on structural aspect of quality of care [28, 37], individual elements
were weighted based on RBF program on what is considered to be good or poor. On the guidance of
RBF program operational manual and experiences from 7 regions implementing it and from other
previous studies a standard of 60% was established to distinguish between health facilities providing
good and poor structural quality [28,38, 39]. Points were then allocated to these characteristics, which
in turn allowed calculation of an overall score for each of the attributes.
Statistical analyses
The univariate and bivariate analyses were performed to describe the frequency, distribution and
binary relationships. The unit of analysis was health facility. The data were visually inspected using
the graphs for normality, linearity of relationships and the presence of outliers in the dependent
variable and residuals. To check for the fulfillment of the first basic assumption i.e. normality of the
dependent variable, Shapiro -Wilk W test for normal data was conducted and showed p ≥ 0.050 (p =
0.259).
Data was transferred into a Microsoft excel Database, and exported to Statistical package for Social
Sciences (SPSS) version 21 for statistical analysis. Data cleaning was undertaken before actual
statistical analyses.
The first step included a descriptive statistics (frequency, percentage, mean, and standard deviation)
analysis of the structural quality of maternal health services. The observational check list that was
used for the data collected was then used for guiding both descriptive and inferential statistics.
Multiple regression analysis was done to assess the relative effect of various explanatory variables or
establish whether the predictor variables are independently associated with outcomes (dependent
variable) of interest (Structural Quality attributes) was done to control/adjusting for any confounders
as well.
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Ethics approval and consent to participate
Ethical approval for this study has been granted by the University of Dodoma (UDOM) ethical
clearance committee and endorsed by National Institute of Medical Research (NIMR)(Ref.No.NIMR/HQ/R.8a/Vol.IX/2740). Consent form was issued to participants prior to
administration of the questionnaire.
Results:
Health Facilities characteristics
A total of 42 (100%) primary health facilitates were assessed on structural quality maternal health
services. Of all the facilities assessed 14 (33.3%) were health centers were as 28 (66.7%) were
dispensaries. The furthest primary health facilities from the district head office were 140 kms and the
nearest 2kms. Thirty three percent of health facilities were located in the rural areas (Table 1).
Majority (68.9%) of Health Centers has less than 39 skilled staff while some of them they have up to
129 and majority (92.8%) of Dispensaries have less than 15 staff and some of them have 1 staff
(Table 1).
Structural Quality Maternal Health Services (sQMHS)
Shinyanga and Pwani regions had their structural quality performance 73.8% and 65.5% respectively
as compared to other regions (Figure 2). Structural quality attributes that were assessed are: facilities which offers privacy, presence of hygiene and sanitation facilities, availability of
appropriate equipment and material obstetric emergencies, availability of proper infrastructure and
instruments for sterilization, facilities that completed maternal death audit reviews and have the
action plan, and waste management is offered as per standard.
By comparing Dispensary and health centre performances on structural quality indicated relatively
low differences among the attributes assessed. Specifically, they did not show statistical significant
differences on privacy (p=1.000), hygiene and sanitation (p=.898), labour ward (p=.898), maternal
health (p=.804) and waste management (p=.560). On the other hand, significant differences were
observed on obstetric emergencies (p < .005), sterilization (p=.034) and overall structural quality
(p=.018). Generally, health centre performed significantly higher on two attributes with obstetric
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emergencies indicating the highest magnitude of difference between dispensary and health centre
(M=35.9, SD=20.3 and M=62.2, SD=20.9, respectively (Table 2).
With regard to rural-urban performance on structural quality, there was no statistical significant
difference on total performance. Similarly, there was no significant differences between rural and
urban health facilities on other assessed attributes of structural quality (p >.05) except for sterilization
in which urban facilities performed significantly higher than the rural facilities [M=41.2, SD=27.7,
61.3, SD=28.4, respectively (p=. 028)]. On the other hand, marginal differences were observed on
individual assessed attributes. For examples, rural facilities performed relatively higher than urban
ones on privacy (41.2 and 32.0), maternal death (31.4 and 30.7) and waste management (49.0 and
47.3) respectively. Whereas, urban facilities performed relatively higher on all other assessed
attributes (see the Table for clarifications). This means that, rural and urban health facilities could not
differ significantly in terms of structural quality performance as an overall indicator (Table 3).
Multiple regression analysis was done to assess the relative effect of various explanatory variables or
establish whether the predictor variables are independently associated with outcomes (dependent
variable) of interest (Structural Quality attributes) was done to control/adjusting for any confounders
as well. There is no single factor which shown to have been significant.

Discussion
The objective of this study was to measure the structural quality of maternal health services at the
primary health care facilities in Tanzania. The reason for undertaking this study is because maternal
health remains to be the key priority of majority of Low Middle income countries including Tanzania.
In this study, it was clear that majority of the regions had normal scores in terms of their structural
quality in relation to the maternal health services except for two regions namely Shinyanga and Pwani
which might have been due to the implementation of Results Based Financing (RBF) program.
Structural quality indicators in the area around privacy, hygiene and obstetric emergences did score
low as compared to other indicators, this is in line with another study which was done in which the
said indicators also scored low [40]. Maternal death audit review remains a key challenge in most of
primary health facilities in least developed countries as many deaths of mothers goes un checked
which denies an opportunity to have lessons learnt from the deceased. From Donabedian model, the
three domains namely; - structural, processes and outcome are important in defining the quality of
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any settings. Therefore high structural quality care processes remains to be a great challenge in this
study and this could be reason which deters women from visiting health facilities for both antenatal
and delivery services as also seen in another study done by Bishanga et al (2019) [41].
In this study, the structural quality comparison between Dispensary and Health center performances
showed relatively low differences among the assessed attributes. Moreover, they did not show any
statistical significant differences except for obstetric emergencies (p < .005), sterilization (p=. 034)
and overall structural quality (p=. 018). The reason for statistical differences on the attribute of
offering obstetric emergences might be due to fact that; most dispensaries do not have infrastructure
to offer surgical services. With regard to rural-urban performance on structural quality, there was no
statistical significant difference on total performance. Similarly, there was no significant differences
between rural and urban health facilities on other assessed attributes of structural quality except for
sterilization (p <. 05) and overall performance (p<0.028) in which urban facilities performed
significantly higher than the rural facilities [M=41.2, SD=27.7, 61.3, SD=28.4]. This might be due to
fact that there are more sterilization facilities in the urban as compared to the rural settings.
Therefore, there is a need to improve the sterilization services in the rural settings, because if it is left
unchecked may results into infections to the patients who receives surgical care services in those
facilities. However some of the attributes the rural settings outperformed the urban settings, for
examples, rural facilities performed relatively higher than urban ones on privacy (41.2 and 32.0),
maternal death reviews (31.4 and 30.7) and waste management (49.0 and 47.3) respectively.
The above findings highlight the importance of surveys that will mainly focus from the process to the
outcome instead of having surveys that mainly focuses on the inputs.
Study Limitations
This study is limited, because it was a cross sectional study which is good to get snap shot findings
however it does not give adequate evidence on the causal effect relationship. This study also excluded
the private primary health facilities as they have varying degrees of service provision. Moreover, the
data collection tool used was formulated basing on some previous studies and author’s experience.
Conclusion
Generally facilities performed low on the structural quality indicators of maternal health services
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provision. However, they had high performance on two attributes that are sterilization and emergence
obstetric care. Strengthening of Supportive supervision is needed so that to maintain good structural
quality of maternal health services at the primary health care facility level.
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