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Abstract
Objectives: To determine the prevalence of overweight and obesity among patients with type 2 diabetes who are
attending diabetes clinics in northern Tanzania.
Results: In total 227 type 2 diabetic patients attending diabetes clinics were enrolled. Majority of patients 193 (85.0%)
were overweight (44.9%) or obese (40.1%). Of them, 65 (33.7%) were overweight/obese after diagnosis of type 2
diabetes. The prevalence of overweight/obesity was significantly higher in female participants than the males [92.2%
vs. 69.2%; OR = 5.10; 95% CI 2.22–11.05]. Regarding the region of residence, Kilimanjaro (100.0%) and Arusha (89.8%)
regions had significantly highest prevalence of overweight/obesity compared to Tanga region (69.2%) [χ2 = 32.455,
P < 0.001].
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Introduction
Non-communicable diseases (NCDs) are the leading
cause of morbidity and mortality worldwide. In 2015,
NCDs accounted for 70.1% of the global deaths [1]. Even
in low and middle income countries like Tanzania, NCDs
are now contributing to 34% of all deaths compared to
10% in the early 80s [1]. In 2014, World Health Organization (WHO) estimated 39 and 13% of adults (18 years
and old) in the world being overweight and obese respectively [2]. Diabetes, the most common endocrine disorder, was estimated to affect 9% of adults worldwide [2].
Type 2 diabetes accounted for 90% of all diabetes cases
globally [2].
A considerable amounts of literature have shown obesity to be a major modifiable risk factor for type 2 diabetes [3–6]. Moreover, overweight and obesity have been
associated with profound health consequences including
hypertension, hyperglycaemia, dyslipidaemia, coronary
artery disease, cardiovascular diseases, cerebrovascular
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diseases, osteoarthritis, gallbladder diseases, respiratory
tract diseases as well as psychological and emotional
distress [7–9]. Overweight and obesity has further been
linked with poor control of blood pressure, cholesterol
and blood glucose levels among individuals with type 2
diabetes [10].
In Tanzania, there were estimated more than 822,800
cases of diabetes in 2015. The country recorded about
17,698 adult’s deaths due to diabetes in 2015 [11]. Despite
high diabetes morbidity and mortality, the government
has allocated funding for only diabetes treatment and
prevention of secondary complications in public facilities. No funds for prevention and diagnosis are available
with limited self-management education provided in the
country [11]. The national diabetes and NCDs strategic
plan has been developed since 2008. However, it has partially been implemented and currently in revision [11].
Weight loss among patients with type 2 diabetes has
shown to provide beneficial impacts in treatment and
control of metabolic parameters [12]. It is furthermore associated with a pronounced low cardiovascular
risks among patients with type 2 diabetes [13]. Despite
attending diabetic care, high proportion of type 2 diabetic individuals have been reported to be overweight
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or obese in different settings [14–17]. This increases
risk of cardiovascular and microvascular diseases and
mortality among type 2 diabetic individuals. In Tanzania, most of these patients after diagnosis are referred
and attended in the districts, regional and tertiary care
facilities whereby there is specialised diabetic care clinics. This is due to limited capacity of the primary care
facilities in managing chronic diseases in the country.
There is limited information on the prevalence of overweight and obese in people with type 2 diabetes who are
attending specialized diabetic care clinics in northern
Tanzania.
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Measures

Anthropometric measurements (i.e. weight and height)
were conducted following standardized procedures.
One trained nurse and two medical students (year 5),
conducted both anthropometric measurements in all
regions. Body weight was measured when a patient was
standing, wearing light clothes and without shoes using
a digital scale (Seca, CA, USA). Height was measured
when a patient was standing using a stadiometer. BMI
was calculated as weight (kilograms) divided by height
(metres) squared (kg/m2) and categorized as underweight (< 18.5 kg/m2), normal (18.5–24.9 kg/m2), overweight (25–29.9 kg/m2) and obese (≥ 30 kg/m2).

Study design and site

Statistical analysis

This was a facility based cross-sectional study conducted from February 2014 to July 2015 in three regions
(Kilimanjaro, Arusha and Tanga) of the northern Tanzania. According to 2012 Tanzania population and housing census [18]; Kilimanjaro region has a population of
1,640,087, Arusha 1,694,310 and Tanga 2,045,205 people
respectively. In these settings, facilities offering specialized diabetic care are Bombo hospital, Mt. Meru hospital and Kilimanjaro Christian Medical Centre (KCMC)
in Tanga, Arusha and Kilimanjaro region respectively.
KCMC is a referral hospital located in the slopes of
snow-capped Mt. Kilimanjaro. It has been established
by the Good Samaritan Foundation (GSF) since 1971
to serve people in the northern Tanzania. Bombo is a
regional referral hospital located in Tanga municipal. It is
a government facility serving people from within Tanga
region. Mt. Meru is a regional referral hospital located in
the foothills of Mt. Meru in Arusha municipality. It was
established in 1926 and owned by the government to
serve people from Arusha region.

Data entry, cleaning and analysis were done using Statistical Package for Social Science version 23.0 (SPSS,
Chicago, IL, USA). Numerical data were summarized
using measures of central tendency with their respective measures of dispersions. Frequency and percentages
were used to summarize categorical data. Chi square test
(χ2) was used to determine differences in prevalence of
obesity and overweight by socio-demographic characteristics. Bivariate logistic regression analysis was used
to determine patient’s characteristics predicting overweight/obesity among study population. Odds ratio (OR)
with their corresponding 95% confidence intervals (CIs)
were used to determine the strengths of association in a
bivariate analysis. P value < 0.05 was considered statistically significant.

Study population and enrolment procedures

All patients with type 2 diabetes who attended outpatient diabetes clinics during study period were invited to
participate. In this study, patients who were pregnant or
lactating mothers were excluded. Patients meeting inclusion criteria and signed informed consent were enrolled.
Data collection methods included face-to-face interviews
with questionnaires and anthropometric measurements
taking by the trained research assistants. Using closedand open-ended questions, senior research scientists and
medical student’s year 5 participated in the face-to-face
interviews with type 2 diabetic patients. Questions on
socio-demographic, economic, clinical and diagnostic
characteristics were asked during the face-to-face interviews. Furthermore, information relating body mass
index (BMI) at diagnosis were extracted from patient’s
files.

Results
Background characteristics of the participants
Socio‑demographic and economic characteristics
of respondents

A total of 227 type 2 diabetic patients attending specialised diabetes clinics in northern Tanzania were enrolled
in this study, giving a response rate of 100%. The mean
(± SD) age of respondents at enrolment was 56 (± 11.9)
years. Slightly more than two-thirds of participants 154
(67.8%) were males. More than one-third of the patients
(40.1%) were enrolled from Tanga; Kilimanjaro (33.9%)
and Arusha (26.0%) region respectively. Most of the study
participants were living in urban setting 141 (62.1%);
with primary education 144 (63.4); engaged in unsalaried
occupations 168 (74.0%) and unemployed 114 (50.2%).
Table 1 shows the socio-demographic and economic
characteristics of respondents.
Clinical and diagnostic characteristics of the study
participants

The reported duration since lastly diagnosed with overweight/obesity ranged from 3 months to 33 years with
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Table 1 Socio-demographic and economic characteristics
of respondents (n = 227)
Characteristics

n (%)

Age (years)
≤ 40

20 (8.8)

41–60

129 (56.8)

61–80

74 (32.6)

81+

4 (1.8)

Mean ± SD
Gender

56 ± 11.9

Male

73 (32.2)

Female

154 (67.8)

Region of residence
Tanga

91 (40.1)

Kilimanjaro

77 (33.9)

Arusha

59 (26.0)

Setting of residence
Urban

141 (62.1)

Rural

86 (37.9)

Level education
No formal education

30 (13.2)

Primary education

144 (63.4)

Secondary education and above

53 (23.4)

Source of income
None

19 (8.0)

Full time employment

28 (12.4)

Part-time employment

30 (13.3)

Self-fund retiree

16 (7.1)

Pension

22 (9.7)

Livestock keeping/agriculture

54 (23.9)

Dependent

58 (25.7)

median duration of 1 year. Most of respondents (62.9%)
were diagnosed to be overweight/obese within 2 years prior
recruitment to this study. The median reported duration
since diagnosed with type 2 diabetes was 5 years ranging
from 1 to 37 years. Almost one-third of the study participants (32.7%) were diagnosed with type 2 diabetes within
2 years prior to enrolment in this study. More than half of
the study participants (57.2%) were overweight or obese at
diagnosis of type 2 diabetes. Table 2 shows the clinical and
diagnostic characteristics of the study participants.
Prevalence of overweight and obesity among study
participants

In this study, the prevalence of overweight and obesity
among type 2 diabetic patients attending diabetic clinics was 85.0% (n = 193). Of them, 44.9% were overweight
and 40.1% were obese respectively. Additional file 1: Figure S1 depicts the prevalence of overweight and obesity
among the study participants.

Prevalence of overweight/obesity by socio‑demographic
characteristics

Table 3 shows the prevalence of overweight or obesity
among type 2 diabetic patients attending specialized diabetic clinics by socio-demographic characteristics. Gender and region of residence were significantly associated
with prevalence of overweight/obesity among study participants i.e. (χ 2 = 19.417, P < 0.001) and (χ 2 = 32.455,
P < 0.001) respectively.
High prevalence of overweight or obesity were
observed in female participants as compared to their
male’s counterparts i.e. 92.2% vs. 69.9%. The results of
bivariate logistic regression analysis showed females
had fivefold increase in odds of being overweight/obese
compared to males [OR = 5.10; 95% CI 2.22–11.15].
Regarding the place of residence, all patients residing in
Kilimanjaro region were overweight or obese. Furthermore, high proportion of patients residing in Arusha
region (89.8%) were overweight or obese as compared
to those living in Tanga region (69.2%). Patients living in Arusha had almost 4 times higher odds of being
overweight/obese compared to those living in Tanga
[OR = 3.93; 95% CI 1.44–12.39].
Notably, the prevalence of overweight or obesity were
marginally significantly different according to occupation and age of participants i.e. (χ 2 = 5.313, P = 0.070)
and (χ 2 = 7.194, P = 0.062) respectively. Slightly vast
majority of patients who were employed (91.4%) and selfemployed (88.9%) were overweight or obese as compared
to those who were unemployed (79.3%). Data shows being
employed or self-employed had twofold increase in odds
of being overweight/obese in this setting i.e. [OR = 2.77;
95% CI 0.95–9.78] and [OR = 2.09; 95% CI 0.76–6.64]
respectively. Furthermore, the prevalence of overweight
or obese was highest in patients aged 41–60 years (89.1%)
and those ≤ 40 years (85.0%) comparing to those older
than 60 years (76.9%). Patients ≤ 40 years had 70% higher
odds of being overweight or obese compared to those
older than 60 years [OR = 1.7; 95% CI 0.42–10.01]. Those
aged 41–60 years, had twofold increase in odds of being
overweight or obese compared to those who were older
than 60 years [OR = 2.46; 95% CI 1.07–5.74].
However, the prevalence of overweight or obesity was
not statistically significant according to the level of education and place of residence i.e. P = 0.250 and P = 0.417
respectively.

Discussion
This study aimed to determine the prevalence of overweight and obesity among patients with type 2 diabetes
who were attending specialised diabetic care clinics in
Tanga, Arusha and Kilimanjaro regions, northern Tanzania. Generally, the study observed high prevalence
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Table 2 Clinical and diagnostic characteristics of the study
participants (n = 227)

Table 3 Prevalence of overweight and obesity according
to socio-demographic characteristics (n = 227)

Characteristics

Characteristics

n (%)

Duration since diagnosed with overweight/obesity (n = 170) (years)
≤2

107 (62.9)

3–5

25 (17.7)

6–10

28 (16.5)

11+

10 (5.9)

Median (range), years

1 (0.25–33)

≤2

50 (32.7)

3–5

37 (24.2)

6–10

38 (24.8)

11+

28 (18.3)

Median (range), years

5 (1–37)
2

BMI at diagnosis of type 2 diabetes (kg/m )
< 18.5

7 (3.1)

≤ 40

41–60
Gender (n = 227)
Male

20
129
78

3 (15.0)

17 (85.0) 1.70 0.42–10.01

14 (10.9) 115 (89.1) 2.46 1.07–5.74
18 (23.1)

60 (76.9) 1

22 (30.1)
12 (7.8)

51 (69.9) 1

Tanga

91

28 (30.8)

63 (69.2) 1

Kilimanjaro

77

0 (0.0)

77 (100.0) NC

Arusha

59

6 (10.2)

53 (89.8) 3.93 1.44–12.39

142 (92.2) 5.10 2.22–11.15

Region of residence

Setting of residence

63 (27.8)

Urban

141

64 (28.2)

Rural

86

19 (13.5) 122 (86.5) 1.36 0.59–3.01
15 (17.4)

71 (82.6) 1

Level education
No formal education
Primary education

(85.0%) of overweight/obesity among type 2 diabetic
patients who were attending care clinics in these setting. This finding is in line with those reported from
both population and facility-based studies conducted
in Saudi Arabia [15, 19, 20], United States [21], United
Kingdom [14], Nepal [22], Iran [23], Yemen [16] and
Ghana [17]. High prevalence of overweight and obesity in this setting might be explained by the urbanisation, globalisation of food production and marketing,
adoption of western culture and development of infrastructure that enhances little physical activities to our
patients. Furthermore, limited policies on nutrition and
regulations on marketing in the country might expose
people unnecessarily to unhealthy feeding. Despite
attending diabetic care clinic, there is limited self-management education offered by the health care workers
mainly due to patient’s workload, staff shortage, and
incomplete implementation of diabetes and NCDs strategic plans [11]. This might contribute to the observed
high prevalence of overweight or obesity in this study
population in our setting.
In this study we have observed a significant gender
difference in the prevalence of overweight and obesity.
There was high prevalence of overweight and obesity in
females than males i.e. 92.2% vs. 69.9%. These results are
in accord with earlier studies both prospective and retrospective which were conducted in both general population and facility-based among patients with type 2

Yes

73

27 (11.9)

66 (29.0)

95% CI

154

Female

25–29.9
Unknown

OR

Age group (years)

18.5–24.9
≥ 30

Overweight/obe‑
sity
N (%)
No

61+

Duration since diagnosed with type 2 diabetes (n = 153) (years)

Total
N

Secondary

30
144

4 (13.3)

26 (86.7) 1.90 0.50–8.90

19 (13.2) 125 (86.8) 1.93 0.78–4.59

43

12 (22.7)

41 (77.3) 1

115

24 (20.7)

58

5 (8.6)

53 (91.4) 2.77 0.95–9.78

6 (11.1)

48 (88.9) 2.09 0.76–6.64

Occupation
Unemployed
Employed
Self employed
Total

54
227

92 (79.3) 1

34 (15.0) 193 (85.0)

NC not calculated

diabetes [15, 19, 20, 24–28]. A possible reason for this
difference might be physiological changes, genetic makeup, unhealthy eating behaviours and individual lifestyles
among women. However, there might be other possible
explanations for this difference.
Another important finding observed in this study was a
significant difference in the prevalence of overweight and
obesity by the place of residence. All patients enrolled in
this study who were residing in Kilimanjaro region were
overweight or obese. A possible explanation for these
results may be enrolments of patients in the tertiary facility (KCMC). We hypothesize that, most of patients who
attend care in a referral/tertiary facility (KCMC) to be in
a critical condition or with poor prognosis.
At diagnosis, 56.0% of patients reported to be overweight or obese. The increase in proportion (29.0%) of
patients who were overweight or obese in this study
(change from diagnosis to enrolment) suggests lack
of proper diabetic care and monitoring in the local
setting.
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Limitation
The findings from this study might not be representative
to all type 2 diabetes patients attending care clinics as we
have not included those diagnosed from the primary care
facilities but didn’t attend the specialised care clinics.
Additional file
Additional file 1: Figure S1. The prevalence of overweight and obesity
among study participants (n = 227).
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