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Abstract
Background: Tanzania is among the sub-Saharan African countries facing a tremendous increase in the burden of
type 2 diabetes mellitus. In order to provide diabetes health care services, the government has established diabetes
care clinics in secondary and tertiary healthcare facilities. However, previous studies have demonstrated a disparity
in availability of supplies and equipment for provision of diabetes health care services at these healthcare facilities.
This study aims to assess the clinical characteristics and health care received among patients with type 2 diabetes
attending secondary and tertiary healthcare facilities in Mwanza Region, Tanzania.
Methods: A cross-sectional study was conducted in Mwanza Region from June to September, 2018.Three hundred
and thirty patients were selected by systematic random sampling from three healthcare facilities. A structured
questionnaire was utilized to collect information on patient characteristics, health care received and patient
perception of care. Patient blood pressure, blood glucose, weight and height were measured during the study.
Percentages, chi-square tests and multivariable analysis were conducted to obtain the proportions, make
comparisons and determining the correlates of tertiary-level healthcare facility.
Results: Approximately half of respondents (54.5%) were from secondary healthcare facilities. The prevalence of
hypertension (63.3%), hyperglycemia (95.8%) and obesity (93.3%) were high. The prevalence of hyperglycemia was
slightly higher at secondary-level healthcare facility (p = 0.005). The proportion of respondents recently diagnosed
with diabetes (≤ 10 years) was significantly higher at tertiary-level healthcare facility (p = 0.000). The prevalence of
diabetes related complications was higher at tertiary-level healthcare facility (80.7% versus 53.3%, p = 0.000).
Assessments of body weight, blood pressure, blood glucose, feet and eye examination were conducted on a
monthly basis at all facilities. None of the respondents had undergone lipid profile testing. All of the respondents
(100%) received care from a nurse during diabetes clinic visits and half of the respondents (49.7%) also received
care from a clinician. Relatively young patients, married and recently diagnosed patients were more likely to attend
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clinic at tertiary facilities. Tertiary-level healthcare facilities were more likely to have patients with complications and
to have a dietitian available at the clinic.
Keywords: T2DM, Healthcare facility, Obesity, Hyperglycemia, Hypertension, Diabetes-related complications,
Consultation, Nurse, Dietitian, Clinician

Background
Worldwide, prevalence of diabetes mellitus (DM) is increasing and the rate of increase is higher in developing
than developed countries [1]. According to the 2013
International Diabetes Federation (IDF) report, 20 million people are estimated to have DM in sub-Saharan
Africa (SSA) and the number is expected to double by
2035 if appropriate preventive measures are not undertaken [2]. Tanzania is among five SSA countries with a
large number of people living with DM [3]. It is estimated that approximately 822,800 people in Tanzania
are living with DM and most are found in urban areas
[4–6]. Other SSA countries with large numbers of cases
of diabetes include: South Africa (2,286,000), Democratic
Republic of Congo (DRC) (1,762,900), Nigeria (1,564,
700) and Ethiopia (1,333,200) [3].
People with diabetes can live long and healthy lives if
the disease is detected early and well managed. Good
management using a standardized protocol can potentially
prevent complications and premature death resulting from
diabetes and co-morbidities [1]. However, in most SSA
countries [1] and Tanzania in particular [7–10], the availability of basic technology for diagnosis and management
of diabetes remains a major challenge. This contributes to
the higher prevalence of complications [1, 11–14] and
high mortality [1, 15] among people with diabetes in the
region. SSA countries have limited resources and face
double burden of disease; whereby communicable diseases
such as HIV/AIDS, tuberculosis and malaria are compounded by emerging non-communicable diseases such
as diabetes [15]. Similar to other non-communicable diseases, diabetic care suffers a critical shortage in terms of
human resources, materials and financing [7–10].
In Tanzania, diabetes treatment and health care services
are currently available in clinics established in all hospitals
that have varying levels of capacity to provide such services.
Tanzanian healthcare facilities are divided into three levels:
primary healthcare facilities are at the community level and
include dispensaries and health centers; secondary healthcare facilities which include district and regional hospitals
and tertiary healthcare facilities which include referral and
specialized hospitals [7, 8]. Regarding provision of diabetes
health care services, primary healthcare facilities lack capacity to formally diagnose diabetes or provide diabetes care
or treatment [7, 8]. Diagnosis and management of diabetes
is carried out at secondary and tertiary-levels healthcare

facility where equipment and supplies for diabetes care services are available [7, 8, 10]. According to the healthcare facility referral lines, patients are first seen at primary-level
healthcare facilities. Patients suspected of having diabetes
are then referred to secondary healthcare facilities for diagnosis and confirmation. At secondary-level healthcare facility, confirmed diabetes cases are referred to specialty
diabetes clinics where the patient is registered, initiated into
treatment and monitored through specified scheduled
clinics. Only patients without complications can be managed at secondary-level healthcare facility. Patients with
complications are further referred to tertiary-level healthcare facility for advanced medical care [7]. However, for the
purpose of attending routine DM clinics, the patient may
decide to choose any healthcare facility based on accessibility. This approach seeks to reduce barriers such as long distances to the hospital, financial constrains [8] and long
queues at the clinics [10]. It is thought that if care is restricted to one facility it might limit patient access to the
healthcare facility [7, 8, 10] and contribute to poor health
outcomes and premature death [16].
Previous studies in Tanzania have demonstrated differences in availability of diabetes related health care services
including medical equipment, qualified staff, essential diabetes medicines and diabetes educational materials by different levels of healthcare facilities [7–10]. Such
differences affect the quality of diabetes services provided
by those healthcare facilities [7, 8, 10]. The health condition of a patient with diabetes can be influenced by the
quality of health care received at the healthcare facility [1].
There is limited information about the health condition of
patients with diabetes receiving health care services at different levels of healthcare facilities in Tanzania. Most
studies on diabetes in Tanzania have focused on diabetes
prevalence and risk factors [4–6, 17–19] and on diabetesrelated complications [11–14]. Therefore, this study was
designed to assess the clinical characteristics and health
care received among patients with type 2 diabetes
(T2DM) attending secondary and tertiary healthcare facilities in Mwanza Region, Tanzania.

Methods
Study area

This study was conducted in Mwanza Region, Tanzania.
Administratively, the region is comprised of seven districts and has a total population of 2.77 million. The

Munyogwa et al. BMC Health Services Research

(2020) 20:527

annual population growth rate is 3.0% [20]. The largest
ethnic group is the Sukuma tribe that constitutes more
than 90% of the total population. Other ethnic groups
include: Zinza, Kerewe, Jita, Sumbwa, Haya, Luo and
Nyamwezi tribes [21]. Swahili is the national language
[21], and in this study all respondents were able to speak
itclearly. Prevalence of diabetes mellitus ranges from 1.9
to 11.9% [6, 17]. Within the region, diabetes health care
services are available at all district hospitals, one regional
hospital (Sekou Toure Hospital) and one consultant and
specialized hospital (Bugando Medical Centre (BMC)).

Study design and study population

This study was a cross-sectional study. Study population
was all type 2 diabetes patients attending DM clinics
care at secondary and tertiary healthcare facilities in
Mwanza Region. The study was conducted from June to
September, 2018.The followings were excluded from this
study: Patients below 18 years old, patients who have
attended diabetes clinics for less than three times since
diagnosis, pregnant or lactating women and very ill patients. Eligible patients for the study were determined by
using patient medical report and the information obtained from the healthcare provider (HCP) at the clinic.

Sample size and sampling procedures

Sample size was calculated by using the formula n ¼ z2 p
1−p
e2 whereby: n = sample size, z = 1.96, p = 71.2% [22] and
e = 5%. Three out of nine healthcare facilities were selected for the study as follows: Two healthcare facilities,
Bugando Medical Center (BMC) and Sekou Toure Regional Hospital were selected by purposive sampling
technique and one healthcare facility (Ngudu District
Hospital) was selected by simple random sampling.
BMC and Sekou Toure Hospital are located in urban
settings in the city of Mwanza. BMC is the tertiary
healthcare facility for the Lake and Western zones of the
United Republic of Tanzania. Diabetes care clinics are
conducted twice per week and about 85 patients attend
clinic each day. Sekou Toure is the Regional Hospital for
Mwanza Region. Diabetes clinics are conducted twice
per week and about 105 patients attend clinic per day.
Ngudu District Hospital, in contrast, is located 90 km
away from Mwanza City. The diabetes clinics are conducted on daily basis with an average of 9 patients attending the clinic per day.
Patients were selected by systematic random sampling
technique. The selection was done based on the sitting
arrangement at the waiting room. The first patient of
the day was selected followed by every third patient until
the end of the day. If the patient selected didn’t meet inclusion criteria, the next patient was selected without
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replacement. A total of 330 respondents were selected
and agreed to participate in the study.
Data collection

Data was collected using structured questionnaires. The
questionnaire was developed by the researchers after an
intensive literature review focusing on the objectives of
this study (see Additional file 1). Afterward, the developed questionnaire was translated to Swahili language,
pre-tested and modified accordingly to suit the current
study. The questionnaire consisted of six pages and four
sections namely: 1. Demographic characteristics, 2. Clinical characteristics, 3. Perceptions about diabetes health
care received and 4. Health assessments performed during diabetes care clinic visit.
Demographic characteristics assessed included age of
the patient, sex, marital status, type of residence, level of
education and employment status. Clinical characteristics included were, blood pressure, random blood glucose, body weight and height, duration of the disease,
presence of diabetes related disease and glucometer
ownership. Measurements of blood pressure, random
blood glucose, body weight and height were performed
using a standard procedure.
Blood pressure (BP) was measured by using a sphygmomanometer and recorded in millimeters of mercury
(mmHg). Measurement was taken while the patient was
in sitting position and was performed twice at an interval of at least five (5) minutes. Hypertension was defined
as SBP ≥ 140 and/or DBP of ≥90 mmHg or use of hypertensive medication [23].
Body weight was measured without shoes and with
minimal clothing by using a SECCA® scale. It was recorded to the nearest 0.5 kg. Height was measured without shoes to the nearest 0.5 cm by a rigid stadiometer
that was fitted together with the weighing scale. Body
mass index (BMI) was calculated and categorized as
non-obese (< 30 kg/m2) and obese (≥ 30 kg/m2). Random
blood glucose was measured using a glucoplus machine.
One drop of capillary blood was used to measure blood
glucose concentration. Measurement was performed immediately after sample withdrawal. Hyperglycemia was
defined as blood glucose concentration of ≥11.1 mmol/l
[23]. The instruments used for measurements of blood
pressure, random blood glucose, body weight and height
were provided by the research team.
Duration of the disease, diabetes related diseases and
glucometer ownership were assessed using patient’s
medical history file and through face to face patient
interview. We used the standard treatment guidelines
and the National Essential Medicine List [23] to assess
the health care services received during routine diabetes
care clinic visit. For the purpose of this study the following health care services were assessed: measurements of
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body weight and height, blood glucose and lipid profile
testing, blood pressure, foot and eye examination and
provision of diabetes health education.
The research team was comprised of two trained researchers and one health care provider at Ngudu District
Hospital and two health care providers at BMC and
Sekou Toure Hospital. The health care providers also
worked at the respective diabetes clinics. One day prior
to data collection, the local health care provider was oriented and prepared for the exercise by a researcher.
During data collection, the researcher was responsible
for administering the questionnaire and measuring
weight and height while the local health care provider
was responsible for examination of blood pressure, blood
glucose testing and providing feedback to the respondent based on the results obtained. Each measurement
performed was recorded immediately into the questionnaire. The respondents did not receive any compensation for their participation.
Data analysis

Data was analyzed using the Statistical Package for the
Social Sciences (SPSS) version 22 for WINDOWS computer program (SPSS Inc. Chicago). Preliminary data
analysis included descriptive statistics, i.e. means, standard deviations, frequencies and percentages for describing study population. Chi-square test for independence
was done to compare the characteristics of patients attending DM clinics at secondary versus tertiary healthcare facilities. All variables with p-value of ≤0.05 were
considered for multivariable logistic regression to determine correlates of tertiary healthcare facility. All probabilities were two-tailed and p values < 0.05 were
regarded as significant. The dependent variable was the
levels of healthcare facility namely; secondary-level
health care facility and tertiary-level health care facility.
Independent variables were age, type of residence, marital status, education level, duration of the disease since
diagnosis, suffering from diabetes-related complications
and the type of health care provided who attended them
at the diabetes clinic visit.

Results
Demographic characteristics of the respondents by level
of healthcare facility

About 180 (54.5%) of the respondents attended diabetes
care clinics at a secondary-level healthcare facility. One
hundred and eighty-nine (57.3%) respondents were females. The mean age of the respondents was 40.27 ±
13.31 years. Respondents from urban residence comprised 55.2% (182). Most of the respondents (66.1%)
were currently married. About 57.3% (189) of the respondents were employed and 63.5% (210) had primary
education. Education level differed significantly by level
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of healthcare facility (p < 0.05). Tertiary-level healthcare
facility had higher proportion of respondents with secondary and tertiary education level compared to those
receiving health care at the secondary-level healthcare
facility (p = 0.000) (Table 1).
Clinical characteristics of the respondents by level of
healthcare facility

The majority of the respondents 299 (69.4%) were diagnosed with diabetes within the recent ten years. Almost
all of the respondents (93.3%) were obese. Two hundred
and nine (63.3%) were hypertensive and three hundred
and sixteen (95.8%) had hyperglycemia. Two-thirds of
the respondents owned a glucometer. Prevalence of
diabetic-related complications was 65.8%. Respondents’
duration of diabetes, presence of diabetic related complications, random blood glucose and glucometer ownership were significantly different (p < 0.05) by level of
healthcare facility. Prevalence of recently (≤10 years) diagnosed patients was higher at the tertiary healthcare facility compared to secondary healthcare facility (83.4%
versus 57.8%, p = 0.000). Proportion of respondents suffering from diabetes-related complications was higher
among the respondents at a tertiary healthcare facility
(80.7% versus 53.3% respectively, p = 0.000). Prevalence
of hyperglycemia was slightly higher at the secondarylevel healthcare facility (98.9% versus 92% respectively,
p = 0.005). Proportion of glucometer ownership was
higher at the tertiary healthcare facilities compared to
the secondary facility (99.3% versus 40.6%, p = 0.000)
(Table 2).
Respondents’ perception on consultation time and health
education received during routine diabetes clinic visits by
level of healthcare facility

More than half (58.2%) of the respondents were not
satisfied with time devoted by HCP during the consultation. Fifty-nine percent of the respondents were
not satisfied with the explanations about diabetes or
dietary guidance given during the clinic visits. On the
other hand, most of the respondents acknowledged
receiving health education when first diagnosed
(96.7%) and also during routine diabetes clinic visits
(97.0%). Respondents received diabetes-related information through healthcare facility (99.7%), television
and radio (38.5%) and internet (7%). Diabetes-related
information was received through one to group communication (96.7%), one to one (3.3%), visual aid only
(67.3%) and audio-visual (32.7%) (Fig. 1).
The proportion of respondents who were satisfied with
consultation time, explanation about diabetes and dietary guidance provided during the clinic visit was significantly higher at tertiary-level healthcare facility
compared to the secondary healthcare facility (p =
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Table 1 Demographic characteristics of the respondents by
level of healthcare facility (N = 330)

Table 2 Clinical characteristics of the respondents by level of
healthcare facility (N = 330)

Demographic
characteristics

Clinical
characteristics
of respondents

Total
n (%)

Level of healthcare facility
Secondary n
(%)

Tertiary n
(%)

Sex
Male
Female

0.984
141
(42.7)

77 (42.8)

189
(57.3)

103 (57.2)

86 (57.3)
0.055

95 (28.8)

42 (23.3)

53 (35.3)

31–40

111
(33.6)

66 (36.7)

45 (30.0)

≥ 41

124
(37.6)

72 (40.0)

52 (34.7)

Residence
148
(44.8)

90 (50.0)

182(55.2)

90 (50.0)

Currently
married

218
(66.1)

Tertiary n (%)
0.000

≤5

108 (32.7)

41 (22.8)

67 (44.7)

6–10

121 (36.7)

63 (35.0)

58 (38.7)

> 10

101 (30.6)

76 (42.2)

25 (16.7)

70 (38.9)
110 (61.1)

92 (61.2)

0.000
5 (1.5)

2 (1.1)

3 (2.0)

Primary

210
(63.6)

135 (75.0)

75 (50.0)

Secondary

79 (23.9)

33 (18.3)

46 (30.7)

Tertiary

36 (10.9)

10 (5.6)

26 (17.3)

Employment status
141
(42.7)

80 (44.4)

61 (40.7)

Employed

189
(57.3)

100 (55.6)

89 (59.3)

12 (6.7)

10 (6.7)

308 (93.3)

168 (93.3)

140 (93.3)

Normal

121 (36.7)

64 (35.6)

57 (38.0)

Hypertension

209 (63.3)

116 (64.4)

93 (62.0)

0.731

0.000

No

113 (34.2)

84 (46.7)

29 (19.3)

Yes

217 (65.8)

96 (53.3)

121 (80.7)
0.005

Normal

14 (4.2)

2 (1.1)

12 (8)

Hyperglycemia

316 (95.8)

178 (98.9)

138 (92)
0.000

No

108 (32.7)

107 (57.4)

1 (0.7)

Yes

222 (67.3)

73 (40.6)

149 (99.3)

a

Impaired vision, lower-extremity amputations, skin ulcerations, erectile
dysfunction and impaired feet sensation

Type of healthcare provider during diabetes clinic visits
by level of healthcare facility
0.563

Not employed

22 (6.7)

Obese

Having a glucometer

108 (72.0)

No formal

Non obese

Random blood glucose (RBG) status

42 (28.0

Level of education

1.000

Suffering from diabetes related complicationsa

58 (38.7)

0.050
112
(33.9)

Secondary n(%)

P-value

Blood pressure (B. P) status

0.051

Marital Status
Not married

Level of healthcare facility

Body mass index (BMI) status

≤ 30

Urban

Total
n (%)

Duration of the diabetes (years)

64 (42.7)

Age (years) (Mean ± SD 40.27 ± 13.31)

Rural

P-value

0.000). Meanwhile, the proportion of respondents who
acknowledged receipt of diabetes health education at
diagnosis and during routine clinic visits was significant
higher at the secondary healthcare facility (p = 0.001)
(Table 3).

The respondents received their care from nurses (100%),
a clinician (49.7%) and a nutritionist/dietitian (23%) during routine diabetes clinic visits. Regarding the levels of
healthcare facility, the proportion of respondents
attended by a clinician was significantly higher at secondary compared to tertiary-level healthcare facility
(59.4% versus 38.0%, p = 0.000). In all settings the clinician was either a medical doctor, clinical officer or assistant medical officer. On the other hand, proportion of
respondents attended by nutritionist or dietitian was significantly higher at tertiary-level healthcare facility compared to secondary healthcare facilities (29.3% versus
17.8%, p = 0.019) (Table 5).

Health assessments received during diabetes care clinic
visit

Correlates of tertiary-level healthcare facility among
respondents attending diabetes clinic care visit

Three hundred and twenty-nine respondents (99.7%)
underwent blood sugar testing, blood pressure examination and measured body weight once per month.
Most respondents reported that they had their feet
(98.5%) and eyes (98.2%) examined once per month.
None of the respondents underwent lipid profile testing (Table 4).

A total of eight variables from Tables 1, 2 and 5 with pvalue ≤0.05 and appropriate for multivariable analysis
were further analyzed in the multivariable logistic regression model (Table 6). After adjusting, the respondent’s age, marital status, duration of diabetes, suffering
from diabetes related diseases and being attended by a
nutritionist were significant and associated with tertiary-
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Fig. 1 Sources of diabetes related information and mode of delivering diabetes related education

level healthcare facility. The odds of attending clinic at a
tertiary-level healthcare facility decreased with age.
Compared to respondents aged ≥41 years, the odds of attending clinic at tertiary-level healthcare facility were
AOR = 6.67; 95% CI: 2.86, 17.39 for respondents aged
≤30 years and AOR = 1.93; 95% CI: 1.03, 3.87 for respondents aged 31–40 years. Married respondents were 2.8
times more likely to attend clinic at tertiary healthcare
Table 3 Respondents’ perceptions of consultation time and
health education received by level of healthcare facility
Perception
on
consultation
time and
health
education

Total
n (%)

Level of healthcare facility
Secondary
n (%)

P-value

Tertiary
n (%)

Satisfied with time devoted by the HCPa during consultation.
Yes

138 (41.8)

29 (16.1)

109 (72.7)

No

192 (58.2)

151 (83.9)

41 (27.3)

0.000

Discussion
This study was designed to assess the clinical characteristics and health care received among patients with type
2 diabetes attending secondary and tertiary healthcare
facilities. The current study demonstrated that patients

0.000

Table 4 Respondents’ health assessments received during
diabetes clinic visits (N = 330)

0.000

a

Satisfied with explanation from HCP about diabetes disease.
Yes

135 (40.9)

29 (16.1)

106 (70.7)

No

195 (59.1)

151 (83.9)

44 (29.3)

Satisfied with explanation from HCPa about dietary guidance.
Yes

134 (40.6)

30 (16.7)

104 (69.3)

No

196 (59.4)

150 (83.3)

46 (30.7)

facility rather than the secondary healthcare facility
(AOR = 2.83; 95% CI: 1.49, 5.37). Compared with the respondents with diabetes for ≥11 years since diagnosis,
the odds of attending clinic at a tertiary-level healthcare
facility were AOR = 11.11; 95% CI: 4.77, 25.37 for respondents with diabetes for ≤5 years and AOR = 2.13;
95% CI: 1.03,4.38 for respondents with diabetes for 6–
10 years. Respondents suffering from diabetes related
complications were 4.95 times more likely to attend
clinic at a tertiary-level healthcare facility. Regarding the
HCP, respondents at tertiary healthcare facility were
three times and more likely to receive health care from a
nutritionist/ dietitian and less likely to receive health
care from a clinician than those receiving their care at
secondary health care facilities.

Health assessments
received

Never

Weekly

Monthly

n (%)

n (%)

n (%)

Blood sugar test

0 (0.0)

1 (0.3)

329 (99.7)

Blood pressure examination

0 (0.0)

1 (0.3)

329 (99.7)

Received health education when first diagnosed with diabetes.
Yes
No

319 (96.7)
11 (3.3)

180 (100.0)
0 (0.0)

139 (92.7)

0.001

11(7.3)

Receiving health education on routine diabetes clinic care visit.

a

Yes

320 (97.0)

180 (100.0)

140 (93.3)

No

10 (3.0)

0 (0.0)

10 (6.7)

Healthcare Provider

0.001

Foot exam

5 (1.5)

0 (0.0)

325 (98.5)

Eye exam

6 (1.8)

0 (0.0)

324(98.2)

Body weight measurement

1 (0.3)

0 (0.0)

329 (99.7)

Lipid profile test

330 (100)

0 (0.0)

0(0.0)
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Table 5 Healthcare provider during diabetes clinic visits by
level of healthcare facility (N = 330)

from urban residence were more likely to attend clinic
at tertiary level healthcare facility. The possible explanation for this finding could be the access to the healthcare facility. In Tanzania, diabetes patients are free to
attend the clinic at any healthcare facility based on convenience. This approach seeks to reduce barriers such as
long distances to the hospital, financial constrains [8]
and long queues at the clinics [10] which might interfere
their management plan. In our settings, tertiary healthcare facilities are mostly found in urban areas [10].
In this study, most of respondents (69.4%) were diagnosed with diabetes within the recent 10 years.
Similar findings have been reported from other studies conducted in Tanzania and Pakistan [12, 14, 24].
One possible explanation for the relatively short duration of disease could the death of patients with longer disease duration. Previous studies in SSA have
demonstrated that longer duration of diabetes increases the risk of developing diabetes-related complications [1, 25] that are responsible for high rates of
mortality of diabetes patients in the region [1, 15,
26]. Another possible reason for this finding could be
that patients with longer duration diabetes may not
attend regular clinic visits for various reasons including; costs associated with visits and lack of symptoms.
A previous study has demonstrated that patients with
diabetes have a tendency to avoid diabetes-related
medical care costs such as transportation to the facility, consultation n fees and laboratory costs [8]. These
individuals may purchase medicines directly from the
pharmacies, skip clinic visits and adjust their medications independently [8]. These habits are more likely
to be found among patients with longer duration of
diabetes compared to newly diagnosed patients.
The current study also noted that, the tertiarylevel healthcare facilities had higher proportions of
respondents who were recently (≤10 years) diagnosed
with diabetes compared to secondary healthcare facilities. A possible explanation for this finding could
be that those patients had complications when first
diagnosed or developed complications shortly after
diagnosis [10, 26] and were referred to tertiary
healthcare facility for advanced treatment and management of those complications [7, 8]. Another possible explanation for this finding could be the fact
that the availability of diabetes medication and laboratory reagents in lower healthcare facilities is
often unreliable [7, 8]. When this happens, all diabetes patients may be referred to tertiary-level
healthcare facilities for diagnosis and treatment [7].
Furthermore, the current finding also shows that
relatively young patients were more likely to attend
clinic at tertiary-level health care facility. The possible explanation for this finding could be that most
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Healthcare
provider

Total

Level of healthcare facility

P - value

n (%)

Secondary – n (%) Tertiary – n (%)

Yes

330 (100)

180 (100)

150 (100)

No

0 (0)

0 (0)

0 (0)

Nurse
*

Clinician**
Yes

164 (49.7) 107 (59.4)

57 (38.0)

No

166 (50.3) 73 (40.6)

93 (62.0)

0.000

Nutritionist/dietitian
Yes

76(23.0)

32 (17.8)

No

254 (77.0) 148 (82.2)

44 (29.3)

0.019

106 (70.7)

* not calculated, ** medical doctor, clinical officer and assistant medical officer

Table 6 Correlates of tertiary-level healthcare facility among
respondents attending diabetes clinic care visit
Respondents’ characteristics

AOR

95% C. I for AOR
Lower

Upper

P-value

Age (years)
≤ 30

6.67

2.87

17.39

.000

31–40

1.93

1.03

3.87

.001

≥ 41

1

.82

2.69

.196

1.49

5.37

.001

Type of residence
Rural

1

Urban

1.48

Marital status
Not Married

1

Married

2.83

Education level
Informal and Primary

1

Secondary

1.00

0.47

2.12

.996

Tertiary

3.73

1.84

7.59

.000

Duration of diabetes (years)
≤5
6

– 10
≥ 11

11.11

4.77

25.37

.000

2.13

1.03

4.38

.041

9.76

.000

1.39

7.15

.006

3.47

14.26

.000

1

Suffering from diabetes related complications
No

1

Yes

4.95

2.51

Received health care from Nutritionist/dietitian
No

1

Yes

3.16

Received health care from a Clinician
No

7.14

Yes

1
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of those patients were diagnosed recently and had
complications [10, 26].
Controlling hyperglycemia is important for prevention
of disease progression and diabetes-related complications [1]. In this study majority of the patients had
hyperglycemia. Similar findings have been reported in
Dar es Salaam, Tanzania [12, 22] and China [27]. Factors
associated with poor glycemic control among patients
with diabetes are complex involving both patients and
healthcare provider related factors. The high prevalence
obesity observed in this study could possibly contribute
to this finding. A study conducted in Dar es Salaam that
obesity was associated with poor glycemic control
among patients with diabetes [12]. Increased fat mass
and visceral adiposity is a known factor of insulin resistance. Another explanation could be poor medication adherence which is a major challenge facing diabetes
patients in Tanzania [8, 12, 22]. Furthermore, the
current study also found that hyperglycemia was slightly
higher at secondary compared to tertiary-level healthcare
facility. This could be due to insufficient supply of diabetes medications at lower-levels of healthcare facilities
in most of our settings [7, 8]. Another possible explanation for this finding may be due to lack of specified diabetes team who are designed to deliver health care
services at diabetes clinic in secondary healthcare facilities. In most secondary healthcare facilities diabetes services are provided by the same clinician who also
provides care at the general outpatient department [7].
This has been reported to contribute to longer waiting
hours at the clinic as the clinician has to complete
morning rounds first before going to the diabetes clinic
thus causing inconvenience and contributing to interruptions in medication use [8] which may lead to
hyperglycemia.
This study found that prevalence of diabetes related
complications was generally high. This could be a result
of uncontrolled blood glucose observed in this study. It
is widely known that complications in diabetes occur as
a result of the injurious effects of hyperglycemia [1]. Another reason could be delayed diagnosis of diabetes as a
result many patients often have complications at the
time of diagnosis [26]. Our finding is in agreement with
previous studies in Tanzania and globally [12–14, 28].
For instance, prior studies conducted in Tanzania have
demonstrated that more than 50 % of patients with diabetes had complications [12, 13]. However, previous
studies looked generally at the presence of these complications regardless the levels of the healthcare facility. As
anticipated, the prevalence of diabetes related complications was much higher among the patients attending
diabetes clinic at tertiary-level healthcare facility. This
finding can be explained by the fact that diabetes patients with complications are usually referred to tertiary-
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level healthcare facility for proper treatment and management of their conditions [7, 23].
The glucometer is an essential technology for selfmonitoring of blood glucose. It is a recommended and
acceptable technology to facilitate the attainment of glycemic control among patients with diabetes. Similar to a
study that was conducted in Karachi, Pakistan which
found that 69 % of the patients attending diabetes clinic
care had glucometers [29], this study found 67% of patients owned a glucometer. As expected, patients at the
tertiary healthcare facility had a higher proportion of respondents who owned glucometers. Previous studies
have clearly shown that, tertiary healthcare facilities are
more equipped with diagnostic tools and supplies for
diabetes management compared to the secondary
healthcare facilities [7, 9]. Another possible reason could
be that the tertiary healthcare facilitiesare found in
urban areas with increased availability medical shops
[10] where patients can purchase glucometers. In contrast, secondary healthcare facilities are mostly found in
remote rural areas where such medical shops are rarely
available. Furthermore, the types of services that are provided in these healthcare facilities could also be among
the possible explanation for this finding. A glucometer is
especially important for patients using insulin injections
to manage their diabetes. Insulin is available at tertiarylevel healthcare facilities and limited at secondary
healthcare facilities in Tanzania [7, 10]. Contrary to our
finding, a study from urban Pakistan found a low proportion (23%) of patients owning glucometer at home
[24]. This difference may be due to the differences in
study settings. The study in Pakistan was conducted at
the community level and therefore likely to involve mixture of patients who may not be adhering properly to
the treatment regime unlike the current study which was
conducted in a clinic setting where patients are likely to
be those who are adhering properly to treatment regime
including having a glucometer.
In this study, the majority of patients were not satisfied
with the amount of time spent by the HCP during the
consultation. This finding could be explained by the
heavy workload of the HCPs in most of our settings [7,
8, 10]. In addition, patients were also not satisfied with
the explanation for diabetes and dietary guidance given
during DM clinic visits. Lack of specific diabetes training
among the HCPs and lack of guidelines and manuals for
management and treatment of diabetes [7, 9] in most of
our healthcare facilities could be a possible explanation
of this finding. Patient satisfaction about consultation
time and dietary guidance given during the clinic visit
was higher among respondents attending DM clinic at
the tertiary healthcare facilities. Patient counseling and
health education require adequate health infrastructure
and planning. Tertiary healthcare facilities are typically
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more equipped with specific educational materials and
guidelines for the management of diabetes compared to
secondary healthcare facilities [7, 9]. Additionally, the
presence of a specialized team for diabetes health care
services at tertiary healthcare facilities may facilitate
provision of quality services compared to secondary
healthcare facilities where there is no such team. In
those settings, the same HCPs are responsible for providing diabetes care services at the diabetes clinic and
also serving many other patients with a range of health
care concerns [7, 8]. This could result in inadequate
time dedicated to patient care.
Tanzania’s diabetes management guidelines specify
that patients receive health education for self-care during diagnosis and at every clinic visit [23] and in this
study we found that, most of the patients (> 96%) received health education. This is contrary to a study done
in Dar es Salaam, Tanzania whereby only 48% of the patients received health education [11]. However, the Dar
es Salaam study assessed specific health education on
foot care while the current study examined generally on
diabetes health education. Interestingly, the current
study found that all respondents (100%) at the secondary
healthcare facility received health education as per
national guidelines. This may be because the secondarylevel healthcare facility is where the patients usually receive initial diabetes diagnosis and management. In this
setting, health education is prioritized as part of the
management of diabetes package for initial management
and prevention of complications. In contrast, the care
focus of tertiary-level healthcare facilities is the management of diabetic patients with complications [7, 8]. It is
expected that the complexity and acuity of patients with
diabetes at tertiary healthcare facilities may be increased
compared to those who receive care at lower level facilities [7] which hinders provision of health education.
The current study also found that most patients received diabetes-related information from the healthcare
facility. Thus, patients who do not attend the clinic may
not have an opportunity to receive health education.
Therefore, based on normal clinic schedules, it gives an
opportunity for the patient to receive health education
once per month only. According to the World Health
Organization (2016), mobile phones can also help in diabetes management [1]. Information through novel mobile technologies can be timely, frequent and reach
many people. In Tanzania at least 64% of households
have an access to mobile phone [30]. As such, it is imperative that we explore effective use of mobile technology in management of diabetes as well as other diseases.
Regular in-person clinic visits are crucial for providing
optimal care of patients with diabetes [1]. In this study
that was conducted within health care facilities, we
found that the majority of respondents (> 98%) attended
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regular clinic visits where they underwent monthly assessment of blood sugar, blood pressure, examination of
eyes and feet and weight assessment. This matches the
national guidelines for management of diabetes which
advises this scope of care at diagnosis and on a monthly
basis [23]. However, none of the patients in our study
had ever undergone blood lipid testing despite national
recommendation for such testing at initial diagnosis and
then at least annually for patients with normal values
[23]. The unavailability of equipment and supplies for
lipid analysis [7] and lack of trained staff to run such
machines [19] in most healthcare facilities in our setting
may explain this finding. Lack of screening and treatment for hyperlipidemia likely increases cardiovascular
disease risk as diabetes is a significant risk factor for dyslipidemia and heart disease [1]. The current finding is in
agreement with the finding of Kamuhabwa and Charles
who found that less than 2% of patients with diabetes
had a record of lipid profile testing [12].
This study indicates that, all respondents received
health care with a nurse during diabetes care clinic
visits. Similarly, the study conducted in Dar es Salaam showed that 83.5% of diabetes patients were receiving diabetes medical care services from nurses
[11]. This finding indicates that nurses are the key
players in provision of diabetes health care services
at diabetes clinics in our healthcare facilities. The
higher number of nurses relative to other healthcare
professionals in our healthcare facilities [7, 9] could
be a reason for this finding. Additionally, we also
observed that the proportion patients with diabetes
who received health care with a clinician were significantly higher at secondary-level healthcare facilities. This finding is in agreement with the study
done by Mwangombe et al., who reported that, clinicians are the main HCPs of diabetes health care
services at lower healthcare facilities while at
tertiary-level healthcare facilities diabetes services are
being provided by a team of professionals which is
comprises of clinicians, nurses and a coordinator [7].
We also observed that very few patients had the opportunity to receive care with a nutritionist or
dietitian during their diabetes clinic visit. This is
contrary to the World Health Organization recommendations which advise a range of health professionals for the care and treatment of diabetes,
including: physicians, nurses, dietitians and other
medical specialists [1]. Unavailability of a nutritionist
or dietitian for diabetes health care can be explained
by the shortage of the cadre in our healthcare settings [7]. In addition the few nutritionists available
at the healthcare facility do not feel confident to
provide such care [7]. In-service training and staff
recruitment are recommended at the healthcare
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system to enable delivery of high quality diabetes
care services in our settings.

Conclusions
Overall, the current study observed a high prevalence of
hyperglycemia, obesity, diabetes related complications
and hypertension among T2DM patients attending diabetes clinics at healthcare facilities in Mwanza Region.
Optimal lifestyle practices should continue to be emphasized during patient education. Intervention on obesity
should be given priority among the patients with diabetes. Assessment of blood pressure, blood glucose,
weight, feet and eye were performed on monthly basis as
per national guidelines. However, none of the respondents had undergone lipid profile test. Nurses were the
most common HCPs at diabetes clinics. Prevalence of
glucometer ownership, diabetes related complications,
satisfaction of diabetes services received at the clinic,
random blood glucose and duration of diabetes was significant different by levels of healthcare facility. Healthcare systems should be strengthened to ensure that
every diabetes clinic is well equipped with diabetes
health care team, equipment and supplies to provide adequate health care services.
Strengths and limitations

This is the first study in Tanzania to explore the characteristics of patients with T2DM attending clinics at different levels of healthcare facility. This information will
provide insight into a variety of strategies for improving
the diagnosis and management of patients with T2DM
in these settings. This study had a number of limitations.
The study did not assess at the quality of care that patients with diabetes receives at the clinic. We did not assess the level or content of diabetes knowledge among
the patients. We used random blood glucose to assess
hyperglycemia and the study was conducted in hospital
settings.
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