Magnitude of Type 2 Diabetes Mellitus, Dyslipidemia
and Hypertension Among Young Adults in Urban
Settings: A Cross Sectional Survey in Mwanza,
Tanzania
EVANGELISTA KENAN MALINDISA (  maryvianey12@gmail.com )
Catholic University of Health and Allied Sciences https://orcid.org/0000-0002-0560-954X
Emmanuel Balandya
Muhimbili University of Health and Allied Sciences
Marina Alois Njelekela
Deloitte Consulting Limited
Fredirick Mashiri
Muhimbili University of Health and Allied Sciences

Research article
Keywords: Diabetes, Hypertension, Obesity, Dyslipidemia, Young Adults
Posted Date: August 20th, 2019
DOI: https://doi.org/10.21203/rs.2.13177/v1
License:   This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 1/17

Abstract
Background Non-communicable diseases (NCDs), accounting for nearly one third of global deaths were
diseases of public concern in developed countries. Due to economic transition, now NCDs are becoming
more prevalent in middle and low-income countries (LMICs). However, little has been done about NCDs
among young adults in LMICs, Tanzania in particular. Traditionally, health systems thought that this
subpopulation has an active life style and therefore not at risk of NCDs hence left without intervention.
But current research evidences indicated a gradual increase of NCDs among young adults especially to
those living in urban. Therefore, a study was conducted to determine the magnitude of diabetes mellitus,
obesity, dyslipidemia and hypertension among young adults from Mwanza urban areas. Methods A
community based cross-sectional was conducted between May and August 2018 from an urban settings
in Mwanza, Northern Tanzania. Case report forms (CRFs) were used to collect participants’ demographic
information, clinical assessment and laboratory measurements. Descriptive statistics were summarized
using frequencies and percentages. The association between dependent and independent variables were
analyzed using Chi-square test. All statistical analysis was performed using STATA version 13 and type 1
error for signifi¬cance was 0.05. Results Overall 259 young adults were recruited. The median age
[interquartile range (IQR)] was 21 (IQR: 19 -27), the prevalence of diabetes mellitus (DM) and impaired
glucose tolerance (IGT) were 8% (259) and 16% (259) respectively. Overweight, obesity and dyslipidemia
were present in 17%, 8.1% and 44.4% of the studied population (259) respectively. The prevalence of
hypertension was 35.1%, more prevalent in males than females (52.4% vs. 32.7%; p = 0.002). Physical
inactivity was significantly associated with isolated systolic hypertension (p = 0.009) and elevated mean
arterial pressure (MAP) (p = 0.004). High Body Mass Index (BMI) was significantly associated with
elevated mean arterial pressure (MAP) (p = 0.03) and dyslipidemia (p = 0.018). Conclusion Alarmingly
high prevalence of diabetes, impaired glucose tolerance, hypertension, overweight, obesity and
dyslipidemia was observed among young adults in Mwanza. This study highlights the need for concerted
efforts targeting young adults in combating NCDs in Tanzania. Key Words: Diabetes, Hypertension,
Obesity, Dyslipidemia, Young Adults

Background
In 2015, non-communicable diseases (NCDs) accounted for an estimated 17.7 million deaths (nearly onethird of all global deaths), with more than two-thirds of NCD-related deaths occurring in low and middle
income countries (LMICs) [1, 2]. NCDs are projected to be the leading cause of death and disability
globally, accounting for more than 24 million deaths by 2030 [3]. In Tanzania, NCDs have been observed
to be on the rise, and there is a general call for urgent intervention [4]. The increasing burden of NCDs in
LMICs is fueled mainly by four modifiable risk factors; smoking, excessive alcohol drinking, sedentary life
style accompanied by physical inactivity and unhealthy dietary habits characterized by consumption of
high energy dense foods [5].
Globally, the magnitude of hypertension is on the rise, with current data showing up to 36.9% of young
adults in developed and middle income countries being hypertensive [6, 7]. The prevalence of diabetes in
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young adults in US has been reported to be 5%, and that of pre-diabetes to be 28.2% [8, 9], while in LMICs,
the prevalence of diabetes has been reported to be as high as 11.6% [10]. High prevalence of obesity has
recently been reported across the globe with levels as high as 65.5% being observed among African
immigrants in US [11]. In Tanzania, the prevalence of obesity has ranged from 6.7% to 28.7% in young
adult populations [12]. Data on the prevalence of dyslipidemia in healthy young adults in low income
countries are scarce, but few have reported up to 36% prevalence of dyslipidemia in young adults [13],
and much higher prevalence in older ages [14].
Obesity is a key factor in development of dyslipidemia and later insulin resistance, hyperinsulinemia and
Type 2 Diabetes Mellitus (T2D) through one of the four mechanisms, namely insulin receptor down
regulation, free fatty acid interference of insulin action, intracellular lipid accumulation and the effect of
adipokines interference of insulin action [15]. Insulin resistance is however more linked to intra-abdominal
fat than to fat depots in other body organs [16].
Life style modifications that aim at reducing the energy intake and increasing energy expenditure such as
physical exercise, even of modest degree, increase insulin sensitivity and often improve glucose control.
In patients with diabetes, exercises have been shown to be effective in blocking the cascade of metabolic
syndrome [17-19]. These modifications are however more effective before the onset of metabolic
syndrome, and are generally less effective once the disease has already developed [20]. Prevention and
early diagnosis therefore remain the best options to reduce disability and mortality contributed by NCDs.
The higher prevalence of NCDs in young populations poses a need for emergency interventions to rescue
the future generation [21], especially in LMIC like Tanzania, where the costs of healthcare are high and
out of reach by the majority of the population [22]. However, despite their increase, data on the magnitude
of NCDs and associated risk factors in LMICs are limited. Particularly, few studies have evaluated the
magnitude and risk factors for NCDs among the young adult populations, partly in belief that they are in
low risk due to their seeming active lifestyle. Given their long natural history, it is likely that the true
magnitude of NCDs and associated factors are hidden in young adults. For that reason, this study aimed
to determine the magnitude of NCDs among young adults in an urban LMIC-setting, Tanzania in
particular.

Methodology
Study design, area and population
This was a community based cross-sectional study conducted between May and August, 2018 in an
urban setting in Mwanza, Northern Tanzania. Mwanza has seven administrative districts. 2 universities
are in the urban areas and recruit a mixture of national and international students. Besides being
university students, young adults in urban areas in Mwanza are involved in diverse economic activities,
including small-scale agriculture and businesses. A minority of young adults is employed by formal
sectors.
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Sample size determination and sampling techniques
We used the Kish and Leslie formula (1965) to estimate the minimum required sample size. Given the
global prevalence of 8.8 reported by IDF Diabetes Atlas as global estimates of diabetes in 2015 and 2040
[23], we targeted to enroll minimum of 192 participants. Inclusion criteria included male or female aged
18 – 35 years, not known to be diabetic or hypertensive currently and residence in Mwanza for a
minimum of 12 months. A multi-stage random sampling technique was used to enroll participants into
the study (from three of seven districts, two wards from each of the three districts, four streets from each
of the two wards).
Clinical and anthropometric measurements
After providing written informed consent, all participants were interviewed using structured
questionnaires where social-demographic data were obtained. Systolic and diastolic blood pressure was
measured two times at a space of 5 minutes using calibrated digital sphygmomanometer (CH-432B,
Citizen Systems Japan Co Ltd).
Mean Arterial Pressure (MAP) was calculated using the equation below;
Weight, height, hip and waist circumference were measured using a calibrated stadiometer and tape
measure under World Health Organization (WHO) protocols. BMI was calculated using the formula
Weight (kg)/Height2 (m2). BMI cut off for overweight and obesity were defined according to WHO
standards [24].
Biochemical assessment
Participants were instructed to appear at a designated study laboratory at Catholic University of Health
and Allied Sciences (CUHAS) for biochemical tests the day that followed clinical and anthropometric
measurements, having fasted overnight (at least 8 hours). A capillary fingertip blood sample was
obtained from each participant for assessment of fasting blood glucose using an ONCALL-PLUS device
(ACON Laboratories, Inc). Five milliliters (5mL) of venous blood was obtained from consenting
participants, processed and analyzed for plasma lipids under standard operating procedure (SOP) for
lipid profile tests using ERBA XL machine (Erba Lachema s.r.o). Assessment of glucose tolerance by Oral
Glucose Tolerance Test (OGTT) was done after administering 75mg of oral glucose mixed with 200mls of
water, taken in 5 minutes. Two-hour postprandial blood glucose was assessed on capillary blood sample
using ONCALL-PLUS.
Definition of Biochemical, Clinical and Anthropometric Parameters
Dyslipidemia was defined as levels of total cholesterol of more than 5.2mmol/L, Low Density Lipoprotein
of more than 3.3mmol/L, triglycerides of more than 1.7mmol/L and High Density Lipoprotein of less than
1.03mmol/L in males or less than 1.29mmol/L in females; Diabetes mellitus as OGTT capillary blood
glucose levels of more than 11mmol/l; Impaired Glucose Tolerance (IGT) as OGTT capillary blood
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glucose levels of 7.8mmol/l to 11mmol/l; isolated systolic hypertension as systolic blood pressure of
more than 140mmHg with normal diastolic blood pressure, isolated diastolic hypertension as diastolic
blood pressure of more than 90mmHg with normal systolic blood pressure, overweight as waist to hip
ratio of above 0.9 in males and above 0.8 in females; or BMI of 25kg/m2-30kg/m2 and Obesity as BMI>
30kg/m2.
Statistical Analysis
Data was analyzed using STATA IC 13 (64-bit). Continuous variables (age, weight, height) were
summarized in frequency, mean and standard deviation, median and inter-quartile range and categorical
variables in frequency and prevalence, and are presented in Tables, Pie charts and Histograms.
Association between dependent variables (dyslipidemia, dysglycemia, hypertension, overweight) and
independent variables (age, sex, history of DM, physical activity, vegetable consumption) was done using
Chi square. Two-side P-value of less than 0.05 was considered statistically significant.

Results
Socio-demographic characteristics of the study participants
We screened 281 individuals. Out of these, 15 did not meet the inclusion criteria and 7 did not provide
consent. We therefore enrolled a total of 259 participants in this study (Figure 1). The median age of the
study participants was 21 years (19-27 years). Females were more prevalent (60.2%). Majority of the
participants were university students (66.8%; Table 1). Most participants reported being physically
inactive and only 27.8% reported consuming vegetables on a daily basis. 17% of the participants were
overweight and 8.1% were obese (Table 1).
Prevalence of T2D and its association with clinical parameters
Diabetes was prevalent in 8% while 16% had impaired glucose tolerance (Figure 2). There was a trend
towards association between diabetes and IGT with physical inactivity, but this did not reach statistical
significance (p=0.09). Sex and other clinical parameters did not correlate with OGTT values (Table 2).
Prevalence of hypertension and its association with clinical and biochemical parameters
More than one third of the study participants had systolic/diastolic hypertension. Isolated diastolic
hypertension was more prevalent than isolated systolic hypertension (Figure 3). Hypertension was more
pronounced among males than females (52.4% vs. 32.7%; p=0.002). Those with mean arterial pressure
(MAP) greater than 110mmHg were 12.7% of the study population. Further, elevated MAP was
significantly associated with high BMI and higher waist to hip ratio (Table 3). Isolated systolic
hypertension and MAP were associated with physical inactivity (Table 3). Most participants who reported
history of high blood pressure in the past were also found to have hypertension currently in contrast with
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those who did not have a past history of hypertension (91.7% vs. 38%, p < 0.001). Other clinical
parameters did not have statistically significant association with hypertension (Table 3).
Prevalence of Dyslipidemia and its Association with Clinical Parameters
44.4% of the study participants had dyslipidemia. High cholesterol levels and high triglyceride levels were
more prevalent than other lipid profile derangements (Figure 4). There was a significant association
between dyslipidemia and higher BMI, p=0.018. Trends for association between dyslipidemia and female
sex as well as those with no habit of eating vegetables daily were observed, but these did not reach
statistical significance (Table 4).

Discussion
Understanding the magnitude and factors associated with hypertension, DM and dyslipidemia among the
at-risk but often forgotten young adult population is paramount. We found high levels of DM,
hypertension, dyslipidemia, obesity and overweight among young adults with media age 21 years in an
urban setting in Tanzania, with low level of physical activity being a major modifiable risk factor
associated with the occurrence of these diseases. These findings indicate the need for strengthening of
interventions against metabolic syndrome among young adults including increase awareness, early
screening and promotion of physical activity.
Prevalence of diabetes and impaired glucose tolerance is higher in this group. More than a quarter of
study participants had hyperglycemia and higher prevalence of undiagnosed overt diabetes in this age
group. Recent studies have shown the higher prevalence of diabetes in young adults before age of 40
[25]. This prevalence is higher compared to recently reported prevalence of diabetes in urban Tanzania,
for age group 20-34years. (3.22%-6.91%, IDF Atlas 2017). This value approaches the estimated
prevalence of the year 2035 [26]. It has been reported that cardiovascular diseases develop rapidly in
those with impaired glucose tolerance starting in early ages than those whom it starts late in life [25]. The
future of Tanzanian young adults is foreseen to be in danger if this trend is not intervened. We see the
burden is higher in less developed countries than the developed one. Being rich does not seem to be an
important risk factor anymore. Life style of college students and especially the food which is rich of fats
is not healthy and should be reviewed to combat this rise. With this observation, the number of young
adults with undiagnosed pre diabetes and diabetes in young adults is presumed to be high. More studies
should be done in other population, including rural areas to have enough data on the burden of diabetes
in young adults, and also to probe potential risk factors and possible preventive measures.
Alarming prevalence of hypertension has been observed in this study. 35.1% of systolic/diastolic
hypertension in young adults is alarming. Isolated diastolic hypertension is more prevalent in study
subjects; this is keeping with other studies that describe diastolic hypertension to be common in younger
ages [27]. This is associated with the onset of systolic hypertension and so development of
systolic/diastolic hypertension and other cardiovascular complications. Prevalence of hypertension in
this study is higher than the reported prevalence in developed countries [28]. However, from the studies of
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school children and adolescents in Tanzania and other low income countries have reported significant
higher prevalence of hypertension [29, 30]. Although there is trend of increased pressure with BMI, we see
the possibility of other risk factors such as salt intake and excess free radical as other important risk
factors in younger population. This cements the need to put more efforts in prevention of hypertension in
younger ages.
Nearly half of the study participants (44.4%) had abnormality in at least one parameter of lipid profile.
The prevalence of dyslipidemia in this study is higher than what is known from the available data [31],
dyslipidemia prevalence in young has however been up to 36% in Indian young adults [13]. This is
alarming, it’s known that free fat acid and adipokines can impair insulin sensitivity and bring about the
cascade of insulin resistance, hyperinsulinemia and T2D. We observed strong association between
dyslipidemia and BMI, and therefore weight loss can reduce dyslipidemia and the unwanted outcomes
among the young adults. We also observed the trend of dyslipidemia in those who were not eating
vegetables on daily basis. Proper health education and eating the correct quantity and quality of
vegetables is the cheaper way to reduce dyslipidemia and its complications in young adult for healthy
future generation.
We observed higher prevalence of overweight and obesity in study participants. It is alarming to have BMI
of up to 48.6% in people who are less than 20 years. Although there are much higher prevalence reported
globally [32] and even in Tanzania [12], it is high time to employ intervention towards the rise. It’s wellknown that obesity accounts for more than 80% of the pathophysiology of metabolic syndrome [15],
weight loss is therefore an important step in reducing the incidence of these disorders especially in
younger population.
Despite all these findings, the population in this study was more of college students, than merely
community population, more studies should be done in a community to have a representative population
with different exposure.

Conclusions
Conclusively, we have observed a higher magnitude of T2D, dyslipidemia, hypertension and obesity
among young adults population in low-income country which is greater than the prevalence of these
disorders in developed countries. Few data are available and the risk of cardiovascular diseases and
metabolic syndrome in this population has shown to be high. More research is needed to explore the
hidden danger in this population. Extensive preventive measures should be employed in early ages to
rescue future generation from these disorders and their outcomes such as cardiovascular diseases
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Tables
Table 1: Socio-demographic and clinical Characteristics of the Study Participants
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Characteristics

Median(IQR)
/n (%) /frequency/mean(percent/Range)/N

Age in years, Median [Interquartile range (IQR)]

21(19 -27)

Sex, n (%)
Female

156(60.2)

Male

103(39.8)

Education level, n (%)
None

1(0.4)

Primary

33(12.7)

Secondary

29(11.2)

College and higher

196(75.7)

BMI categories, n (%)
Lower than 17.99kg/m
18-24.99kg/m

24 (9.3)
170 (65.6)

25-30kg/m

44 (17)

Higher than 30kg/m

21 (8.1)

Waist hip ratio, n (%)
Normal

215 (83)

Overweight

44 (17)

Physically active? N (%)
Yes
No

65 (25.1)
194 (74.9)

Eating vegetables daily, n (%)
Yes

72 (27.8)

No

187 (72.2)

Personal history of hypertension, n (%)
Yes
No

12 (4.6)
247 (95.4)

Personal history of hyperglycemia, n (%)
Yes
No

10 (3.9)
249 (96.1)

Family history of diabetes, n (%)
No

188 (72.5)

Yes, first degree relative

22 (8.6)

Yes, second degree relative

49 (18.9)
129.14 (97-200)

Systolic blood pressure, mean (range)
86 (53-133)
Diastolic blood pressure, mean(range)
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Mean arterial blood pressure, mean (SD)

100.3 (9.7)

Table 2. Association of Glycemic State by OGTT with Age, BMI, WHR, Physical Inactivity,
Vegetables Consumption and Family History of Diabetes
N=249
Parameter

Sex

BMI (kg/m2 )

Waist hip ratio

Physical inactivity

Eating vegetables daily

Hyperglycemia history

Family history of diabetes

Glycemic state

P-value

Normal

IGT

T2D

Male

71(74.0)

15(15.6)

10(10.4)

Female

118(77.1)

25(16.3)

10(6.6)

<17.9

17(73.9)

4(17.4)

2(8.7)

18-24.9

126(76.8)

27(16.5)

11(6.7)

25-30

29(67.4)

8(18.6)

6((14.0)

>30

17(89.4)

1(5.3)

1(5.3)

Normal

160(77.7)

29(14.1)

17(8.3)

Overweight

29(67.4)

11(25.6)

3(7.0)

No

39(69.1)

12(20.3)

8(13.6)

Yes

150(79.4)

28(14.3)

12(6.3)

Yes

51(76.1)

14(20.9)

2(3.0)

No

138(75.8)

26(14.2)

18(10.0)

Yes

9(90.0)

1(10.0)

0(0)

No

180(75.3)

39(16.3)

20(8.4)

No

141(78.3)

27(15.0)

12(6.7)

Yes, Second degree relative

31(66.0)

9(19.1)

7(14.9)

Yes, first degree relative

17(77.3)

4(18.2)

1(4.5)

0.567

0.55

0.186

0.091

0.106

1

0.315

*P Value Computed Using Pearson X2, and Fisher Exact Tests

Table 3; Association of Blood Pressure with Social Demographic and Biochemical
Characteristics of the Study Participants
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N=259
Variable

N

Hypertension

N (%)

P value

Systolic

Diastolic

hypertension

hypertension

N (%)

N (%)

P value

N (%)

P value

42(40.8)

0.04

19(18.5)

0.025

P

Elevated MAP

value
Sex
Male

103

54(52.4)

0.002

33(32.0)

0.001

Female

156

51(32.7)

<18

24

9(37.5)

18-24.9

170

69(40.6)

35(20.6)

53(31.2)

17(10)

25-30

44

17(38.6)

7(15.9)

16(36.4)

7(15.9)

>30

21

10(47.6)

9(42.9)

9(42.9)

7(33.3)

Normal

215

86(40)

Overweight

44

19(43.2)

Yes

72

31(43.1)

No

187

74(39.6)

Yes

65

32(49.4)

No

194

73(37.3)

Yes

10

11(91.7)

No

249

94(38.0)

21(13.5)

45(28.9)

14(9)

BMI
0.896

3(12.5)

0.072

9(37.5)

0.667

2(8.3)

0.03

WHR

Daily

0.737

45(20.9)

1

9(20.9)

19(43.2)

0.13

68(31.6)

23(10.7)

0.029

10(22.7)

vegetables

consumption
0.672

18(25)

0.31

36(19.4)

24(33.3)

1

63(33.7)

10(13.9)

0.7

23(12.3)

Physical inactivity
0.079

21(32.3)

0.009

33(16.6)

27(41.6)

0.117

60(30.6)

15(23.1)

0.004

18(9.3)

Hypertension history
<0.001

47(19.0)
7(58.3)

0.004

10(83.3)
77(31.2)

<0.001

7(58.3)

<0.001

26(10.5)

*P Value Computed using Pearson X2, and Fisher Exact Tests

Table 4: Association between Lipid Profile and Sex, BMI, WHR, Vegetable Consumption and
Physical Inactivity.
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N=250
Parameter

Sex

BMI

WHR

DYSLIPIDEMIA
Yes

NO

P value

Male

36(36.7)

62(63.3)

0.069

Female

74(48.7)

78(51.3)

<18

11(52.4)

10(47.6)

18-24.9

62(37.1)

105(62.9)

25-30

26(60.5)

17(39.5)

>30

11(57.9)

8(42.1)

Normal

87(42.0)

120(58.0)

Overweight 23(53.5)

20(46.5)

Yes

26(43.3)

34(56.7)

No

84(43.9)

106(56.1)

Eating vegetables daily No

36(55.6)

31(44.4)

Yes

74(40.6)

109(59.4)

Physical activity

0.018

0.18

1

0.064

*P Value Computed Using Pearson X2, and Fisher Exact Tests

Figures
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Figure 1
Schematic of Study Enrolment

Figure 2
Percentage Distribution of OGTT Categories among study participants
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Figure 3
Proportion of hypertension among study participants

Figure 4
Proportions of Dyslipidemia among participants
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