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Abstract

The prevalence of diabetes mellitus in Kenya is estimated to be 4.66%. The comorbidity of diabetes and depression
is associated with poor outcomes. The study aimed at determining the prevalence and factors associated with depression
among diabetics. A cross-sectional survey was conducted among 181 diabetics attending clinic at a referral hospital in
western Kenya. A questionnaire was used to collect data on the independent variables. Beck’s Depression Inventory
(BDI-I1) was used to assess depression symptoms.

Depression was observed in 19% of the participants. Female gender, being single, urban residence, low income and
no family support were significantly associated with depression. Others are; longer duration of illness, difficulties
adhering to treatment and alcohol consumption (p<0.05). A significant proportion of diabetic patients have comorbid
depression. Integration of mental health services into diabetics care setting will lead to detection and early treatment of
depression.
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Introduction

Diabetes mellitus is a major public health problem in the world. Globally,382 million people suffer from the
condition(International Diabetes Federation, 2013). The figure is projected to rise to 592 million people by the year
2035. 80 % of persons with the condition live in middle to low-income countries (International Diabetes Federation,
2013). The comparative prevalence of diabetes mellitus in Kenya is estimated to be 4.66 %(International Diabetes
Federation, 2012).The two types of diabetes mellitus are chronic and debilitating.

Internationally, available data shows wide variability in the prevalence rates of depression among persons with
diabetes mellitus. However, there is a general agreement that the comorbidity of diabetes and depression is common.
Compared to those without diabetes mellitus, persons with diabetes mellitus are up to three times as likely to develop
depression(Andreoulakis, Hyphantis, Kandylis, & lacovides, 2012). In a study done in Greece, it was reported that 33.4
% of persons with diabetes mellitus had elevated depressive symptoms(Sotiropoulos et al., 2008). In the United States of
America, prevalence rates ranging from 2 % to 28 % have been reported(Li, Ford, Strine, & Mokdad, 2008). In other
studies, rates of as high as 40.3 % have been reported(Niraula et al., 2013).

From studies that have been conducted in some African countries, it has been shown that the prevalence of
depression in persons living with chronic conditions is quite high. In a study conducted in a Nigerian teaching hospital, it
was demonstrated that 30 % of the respondents in the group with diabetes mellitus had depressive symptoms(James,
Omoaregba, & Eze, 2010). From a study done in South Africa, it was reported that a sizeable proportion of participants
with chronic conditions experienced symptoms of depression and anxiety(Kagee, 2008).

A number of factors have been associated with depression in persons living with diabetes mellitus. In India, It has
been demonstrated that the prevalence and severity of depression is higher among females than in males(Chaudhry,
Mishra, Mishra, Parminder, & Mishra, 2010). A study in Bangladesh demonstrated that both mild to moderate and
severe depression were more common in females than males(Rahman, Rahman, & Flora, 2011).

The levels of income and affluence have been associated with depression and diabetes comorbidity. In Nepal,
higher personal income and urban residence have been shown to be associated with more depression severity(Niraula et
al., 2013). In India, however, it was reported that low income was associated with higher prevalence of depression
among persons living with diabetes (Mendenhall et al., 2012).

The family structure, marital status and race or ethnicities have been associated with depression among persons with
diabetes. In Pakistan, it has been reported that the nuclear family is a predictor of depression among individuals with
diabetes mellitus(Perveen, Otho, Siddiqi, Hatcher, & Rafique, 2010). In Bangladesh and Pakistan, it has been reported
that being single is a risk factor for depression among persons with diabetes mellitus(Rahman et al., 2011) and(Perveen et
al., 2010). Race and ethnicity have been reported to be predictors of depression in the United States of America(Li et
al., 2008).

Other factors that have been associated with depression and diabetes comorbidity include family history of diabetes,
duration of diabetes, presence of complications and the mode of treatment. In Nepal, it was reported that family history
of diabetes ,longer duration of illness and absence of diabetes complications were all associated with less depressive
symptoms(Niraula et al., 2013). In a study done in Bangladesh, it was demonstrated that insulin users were more likely
to develop severe depression than those that were using oral drugs(Rahman et al., 2011).

Depression in persons with diabetes has been associated with negative outcomes. In one study, depression was
shown to be associated with poor adherence to the diabetes treatment regimen(Gonzalez et al., 2008). In Nepal, it was
reported that high glycosylated haemoglobin was seen in patients with depression and diabetes comorbidity(Niraula et
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al., 2013). From a study conducted in Nigeria, it was reported that major depressive disorder is associated with lower
scores on the aspects of overall quality of life and health satisfaction(James et al., 2010).

Treatment of depression in persons with diabetes mellitus can lead to good blood sugar control and minimize
complications. Lack of assessment is a barrier to effective treatment of depression in this group of people. To convince
policymakers on the need to prioritize the screening of persons with diabetes for depression, data should be provided.
Literature review did not reveal any studies that have been done to investigate the comorbidity of depression and diabetes
in Kenya.

The objectives of this study were to determine the prevalence of and factors associated with undiagnosed depression
among persons with diabetes mellitus.

Methods

The study was a cross sectional survey including 181 diabetic patients who were seen at Moi Teaching and Referral
Hospital between 13" June 2014 to 11" July 2014.

The study was conducted at the diabetes clinic of the hospital. The hospital is located 310 km North West of
Nairobi. The public hospital with a capacity of 800 beds is the largest referral facility in the Western Kenya region. It
serves patients from Western Kenya, Uganda, Rwanda, Burundi and Southern Sudan. A number of special clinics are
run at the hospital. Among these clinics is the diabetes outpatient. On average, 273 persons with diabetes are attended to
in this clinic every month.

Sample size was estimated using the prevalence of depression among people with diabetes mellitus from a study
conducted at a Nigerian teaching hospital (James et al., 2010). With prevalence of 30 % and at 95 % confidence interval,
a sample size of 181 was determined. Clients were consecutively recruited until the desired sample size of participants
was attained.

To be eligible to participate in the study, patients were required to have lived with diabetes for at least three months.
This was besides being aged 18 years or more. Those with an established diagnosis of any psychiatric disorder, those
with a history of psychiatric disorder, patients on psychotropic medication, pregnant women, patients with cognitive
impairment and those with severe organic illness were excluded.

A semi-structured questionnaire was administered by the interviewer to collect data on socio-demographic,
behavioural and disease-related characteristics. Pre-testing of the questionnaire was carried out at Kenyatta National
Hospital. Beck’s Depression Inventory (BDI-11) was used to assess symptoms of depression. The BDI-1I has been tested
and shown to be reliable with high internal consistency and good item-total intercorrelations.

All data were analyzed using STATA 11.2 (StataCorp, Inc, Texas, USA).Basic descriptive statistics were used to
summarize the data. Chi-squared statistical tests were used. The relationship between the socio-demographic, disease-
related, behavioural and outcome variables were examined by use of bivariate analysis models. P value < 0.05 was
considered statistically significant. The prevalence of depression was established by determining the number of patients
with BDI-I1 score >13.

Results
A total of 181 patients attending the diabetes outpatient clinic at Moi Teaching and Referral Hospital (MTRH)
participated in the study.

Sociodemographic characteristics of participants

The average age of patients was 36.2 years, range 18 to 63 years with a Male-to-female ratio of approximately 1: 2.
Majority of the patients, 92 % (167) were aged below 53 years. Only 8 % (14) were aged above 53 years. Most
participants, 36 % (68) were aged between 27 and 35 years. 3%(5) of the study participants had no formal
education,17%(30) did not complete primary education,22%(40)completed primary education,11%(20)did not complete
secondary education and the rest,47%(85)had secondary education and above. Majority 61.3 %( 111) of the study
participants earned less than Ksh 10,000 a month. Only 11.6 %( 21) earned an income of more than Ksh 50,000 a month.
Majority of the study participants, 77 %( 140) said they were supported by their families.23 % (41) reported lack of
support from their families

Disease-related variables

Majority of the participants, 68.5 %(124) have had diabetes for between 1 and 5 years. Only one participant (.6%)
has had diabetes for more than 20 years.Most participants, 69 %(125) had a diagnosis of type 1 diabetes mellitus. The
rest, 31 % (56) had type 2 diabetes mellitus.Most patients, 79.6 %( 144) were on injections. The others, 19.9 %( 36) were
on oral tablets and 0.6 %( 1) was on a combination of injections and tablets.
Most of the patients 72 % (130) did not have difficulties adhering to the treatment regimen. The rest, 28 %( 51) reported
having difficulties with adherence to treatment.
Most participants, 48.6 % (88) monitored their plasma glucose levels occasionally. 12.2 %(22) did not monitor blood
glucose at all. Most patients, 76 %( 138) had one or more complications of diabetes mellitus. The rest, 24 %( 43) did not
have any complications of diabetes mellitus.
Only 5 %( 9) were smokers while 6 %(11) were alcohol consumers.

Prevalence of depression among patients attending MTRH diabetes clinic

Most patients, 81 %( 147) were not diagnosed with depression. The rest, 19 %( 34) were diagnosed with depression
ranging from mild (7 %, 12) to severe depression (2 %, 3).10 %( 19) had moderate depression.
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Figure 1: Prevalence of depression among patients attending MTRH diabetes clinic

Depression and sociodemographic factors

The occurrence of depression in diabetic patients was significantly associated with most sociodemographic
characteristics including family support (p<0.0001) and gender (p < 0.0001).
Female patients had a higher prevalence of moderate depression, while male patients had a higher prevalence of
mild depression than female patients. Single patients had a higher prevalence of moderate depression (42.9%) compared
to patients in other marital states (p <0.0001).
Depression was more prevalent (46.3%) in patients without family support compared to their colleagues who had

family support (10.7%).
Table 1: Association between sociodemographic variables and depression

VARIABLES MINIMUM MILD MODERATE SEVERE P VALUE
DEPRESSION DEPRESSION DEPRESSION DEPRESSION

Age

18-26 29(87.9) 1(3.0) 1(3.0) 2(6.1) 0.049

27-35 63(92.6) 1(1.5) 3(4.4) 1(1.5) 0.019

36-44 21(58.3) 1(2.8) 14(38.9) 0(0.0) <0.0001

45-53 22(73.3) 8(26.7) 0(0.0) 0(0.0) <0.0001

More than 53 12(85.7) 1(7.1) 1(7.1) 0(0.0) 0.928

Gender

Male 57(83.8) 10(14.7) 1(1.5) 0(0.0) <0.0001

Female 90(79.6) 2(1.8) 18(15.9) 3(2.7) <0.0001

Marital status

Married 110(87.3) 9(7.1) 6(4.8) 1(0.8) 0.001

Divorced 18(94.7) 0(0.0) 1(5.3) 0(0.0) 0.425

Single 12(42.9) 2(7.1) 12(42.9) 2(7.1) <0.0001

Widow 7(87.5) 1(12.5) 0(0.0) 0(0.0) 0.684

No of children

None 29(87.9) 1(3.0) 1(3.0) 2(6.1) 0.049

1-3 79(79.8) 3(3.0) 16(16.2) 1(1.0) 0.009

4-6 28(77.8) 7(19.4) 1(2.8) 0(0.0) 0.002

More than 6 11(84.6) 1(7.7) 1(7.7) 0(0.0) 0.944

Education level

None 1(100.0) 0(0.0) 0(0.0) 0(0.0) 0.972

Primary-

incomplete 12(66.7) 6(33.3) 0(0.0) 0(0.0) <0.0001

Primary-complete | 16(72.7) 1(4.5) 3(13.6) 2(9.1) 0.030

Secondary-

incomplete 0(0.0) 0(0.0) 2(66.7) 1(33.3) <0.0001

Secondary-

complete 11(73.3) 1(6.7) 3(20.0) 0(0.0) 0.614

College 107(87.7) 4(3.3) 11(9.0) 0(0.0) 0.002

Religion

None 8(88.9) 1(111) 0(0.0) 0(0.0) 0.681

Christianity 139(80.8) 11(6.4) 19(11.0) 3(1.7) 0.681

Family support

Yes 125(89.3) 5(3.6) 8(5.7) 2(1.4) <0.0001

No 22(53.7) 7(17.1) 11(26.8) 1(2.4) <0.0001

Depression and socioeconomic factors

Patient income and residence were significantly associated with depression. Patients residing within municipalities
had higher prevalence of depression compared to those in rural areas (p < 0.05). Reported monthly income of between
Ksh 10,000 and 20,000 was associated with higher prevalence of mild depression (p <0.0001)
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Table 2 : Association between socioeconomic variables and depression

VARIABLES MINIMUM MILD MODERATE SEVERE P
DEPRESSION DEPRESSION DEPRESSION DEPRESSION VALUE
Occupation
Farming 31(93.9) 2(6.1) 0(0.0) 0(0.0) 0.126
Business 79(81.4) 7(7.2) 8(8.2) 3(3.1) 0.294
Formal employment 28(70.0) 2(5.0) 10(25.0) 0(0.0) 0.007
Other 9(81.8) 1(9.1) 1(9.1) 0(0.0) 0.956
Average monthly
income(Ksh)
Less than 10,000 92(92.0) 0(0.0) 5(5.0) 3(3.0) <0.0001
10,000-20,000 16(59.3) 8(29.6) 3(11.1) 0(0.0) <0.0001
21,000-50,000 20(90.9) 2(9.1) 0(0.0) 0(0.0) 0.313
More than 50,000 9(81.8) 1(9.1) 1(9.1) 0(0.0) 0.956
Residence
Municipality(High class) 0(0.0) 1(100.0) 0(0.0) 0(0.0) 0.003
Municipality(Middle class) | 36(70.6) 3(5.9 12(23.5) 0(0.0) 0.003
Municipality(Low class) 10(45.5) 7(31.8) 4(18.2) 1(4.5) <0.0001
Outside municipality 101(94.4) 1(0.9) 3(2.8) 2(1.9) <0.0001

Disease related factors and depression

Patients with recent diagnosis of diabetes (less than one year) had high prevalence of mild depression (66.7%),
while longer duration of illness was associated with higher prevalence of moderate depression (25% for 5-10 years and
35.7% for 11-20 years), Table 3.

Treatment modality showed an association with depression. Patients on oral treatment had high prevalence of mild
depression (16.7%) and those on injection had high prevalence of moderate depression (11.8%).
The prevalence of depression was significantly higher among patients who had difficulties adhering to treatment
(p<0.0001). Patients with family history of diabetes appeared to report consistently lower prevalence of depression
(3.7%) in comparison to those without family history of depression (41.1%).

Table 3 : Association between disease-related variables and depression

VARIABLE MINIMUM MILD MODERATE SEVERE P VALUE
DEPRESSION DEPRESSION DEPRESSION DEPRESSION

Duration of illness

<1 year 3(25.0) 8(66.7) 1(8.3) 0(0.0) <0.0001

1 year and 5 years 118(95.2) 1(0.8) 4(3.2) 1(0.8) <0.0001

>5 years,< 10 years | 11(68.8) 1(6.3) 4(25.0) 0(0.0) 0.246

> 10 years <20

years 15(53.6) 1(3.6) 10(35.7) 2(7.1) <0.0001

> 20 years 0(0.0) 1(100.0) 0(0.0) 0(0.0) 0.003

Type of diabetes

Type 1 106(84.8) 4(3.2) 13(10.4) 2(1.6) 0.050

Type 2 41(73.2) 8(14.3) 6(10.7) 1(1.8) 0.050

Treatment

modality

Injection 118(81.9) 6(4.2) 17(11.8) 3(2.1) 0.038

Oral tablets 29(80.6) 6(16.7) 1(2.8) 0(0.0) 0.018

Injections and

tablets 0(0.0) 0(0.0) 1(100.0) 0(0.0)

Adherence

difficulties

Yes 32(62.7) 4(7.8) 14(27.5) 1(2.0) <0.0001

No 115(88.5) 8(6.2) 5(3.8) 2(1.5) <0.0001

Family history of

diabetes

Yes 104(96.3) 3(2.8) 1(0.9) 0(0.0) <0.0001

No 43(58.9) 9(12.3) 18(24.7) 3(4.1) <0.0001

Frequency of

blood glucose

monitoring

Not at all 14(63.6) 7(31.8) 1(4.5) 0(0.0) <0.0001

Once a day 18(100.0) 0(0.0) 0(0.0) 0(0.0) 0.202

>1 a day 3(42.9) 1(14.3) 1(14.3) 2(28.6) <0.0001

Once a week 23(69.7) 0(0.0) 10(30.3) 0(0.0) <0.0001

>1a week 2(50.0) 0(0.0) 1(25.0) 1(25.0) 0.002

Once a month 6(66.7) 2(22.2) 1(11.1) 0(0.0) 0.275

Occasionally 81(92.0) 2(2.3) 5(5.7) 0(0.0) 0.003

Behavioural characteristics and depression

The prevalence of depression was 17.7% among patients who did not consume alcohol while a higher prevalence of
36.4% was seen in the group of patients who reported alcohol consumption. Smoking was not associated with depression
(p = 0.534).
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VARIABLE MINIMUM MILD MODERATE SEVERE P VALUE
DEPRESSION DEPRESSION DEPRESSION DEPRESSION

Smoking

Yes 9(100.0) 0(0.0) 0(0.0) 0(0.0) 0.534

No 138(80.2) 12(7.0) 19(11.0) 3(1.7) 0.534

Alcohol

consumption

Yes 7(63.6) 0(0.0) 4(36.4) 0(0.0) 0.031

No 140(82.4) 12(7.1) 15(8.8) 3(1.8) 0.031
Discussion

In the study, we found that 19 % of the study participants met the Beck’s Depression Inventory (BDI-I1) criteria for
a diagnosis of depression, which was hitherto undiagnosed. This rate is comparable to studies done in other countries that
included a study in India in which a prevalence range of 8.5% to 32.5% was observed(Chaudhry et al., 2010) and a study
in the USA, where the prevalence of depression among adults has been reported to range between 2% and 28%(Li et al.,
2008).The prevalence is, however, lower than that in a study conducted in a Nigerian teaching hospital in which a
prevalence of 30% was observed(Bawo Onesirosan James et al., 2010),and in Greece, where a rate of 33.4% was
observed(Sotiropoulos et al., 2008b).

A number of factors were found to be significantly associated with depression. In this study, an association was
observed between gender and depression. The prevalence of depression in females was higher than the prevalence of
depression in males (20.4% versus 16.2%). A number of studies support this finding. In a study done in India, it was
reported that the prevalence of depression observed in females is higher than that in males(Chaudhry et al., 2010).In
another study in Bangladesh ,it was demonstrated that depression is more common among females(Rahman et al.,
2011).1t possible that diabetes mellitus may impair the fulfilment of gender specific social roles, hence the observed high
proportion of depression in women.

There was a significant association between being single and depression. Single patients had a higher prevalence of
depression (57.1%, p<0.0001) compared to patients in other marital states. This observation is consistent with findings of
a study done in Bangladesh that reported that depression was common among single patients(Rahman et al., 2011).In a
study done in Nepal,however,it was reported that marital status was not significantly associated with depression in
patients living with diabetes mellitus(Niraula et al., 2013).Being single is stressing because it involves dealing with
loneliness,sitigma and lack of a supportive adult relationship, hence the high prevalence of depression in this group of
patients.

As expected, family support was significantly associated with depression in this study. Those patients who did not
get any kind of support from their families had a higher prevalence of depression (46.3%, p<0.0001) compared to the
prevalence (10.7%, p<0.0001) among those patients that reported receiving family support. People with family support
are likely to quickly mobilize resources that enable them deal with the distress that is brought about by the diagnosis of
diabetes, hence the low prevalence of depression in this group of patients.

Low class municipality residents had a higher prevalence of depression (54.5%) compared to the prevalence (5.6%)
among those patients who resided outside the municipality. Although it was not evaluated during the study, living outside
the town enables the patient to have access to social support that is not available in the towns. Rural areas are also
associated with a low cost of living. Hence, residents of rural areas are not exposed to the distressing challenges that their
counterparts within the town are faced with. The study done in Nepal, supports this observation that urban residence is
associated with higher scores on the BDI scale(Niraula et al., 2013).

Patients with monthly income of between Ksh 10,000 and 20,000 had a higher prevalence of mild depression
(29.6%,p<0.0001).Compared to other groups, patients with average income of less than ksh10,000 had the highest
prevalence of severe depression(3%,p<0.0001).This observation is supported by a study done in India in which it was
reported that the prevalence of depression was higher among persons with low income(Mendenhall et al., 2012).From the
Nepal study, however, it was reported that higher personal income was associated with higher scores on the BDI
scale(Niraula et al., 2013).Low monthly income predisposes patients to economic distress because these patients are not
able to afford the drugs and lifestyle that a diagnosis of diabetes imposes on them.

It was observed in this study that patients with recent diagnosis of diabetes had a high prevalence of mild
depression (66.7%, p<0.0001) while those with longer duration of illness had a higher prevalence of moderate depression
(25% for 5-10 years and 35.7% for 11-20 years).It seems that as the patients live longer with diabetes mellitus, there is a
deterioration in the symptoms and associated complications, hence the higher scores on the BDI scale. This finding
differs from the findings of a study in Nepal that showed the early period of the disease to be associated with greater
depression severity(Niraula et al., 2013).

Those patients who reported difficulties with adherence to treatment had a higher prevalence of depression (37.5%,
p<0.0001).The prevalence of depression in those who did not have difficulties adhering to treatment was 11.5%.1t can be
speculated that since depression is associated with helplessness and loss of hope, people who are depressed are likely to
encounter difficulties in the management of their condition, hence the high prevalence of depression in this group. This
finding is supported by studies from a number of countries including(Kalsekar ID, Madhavan SS, Amonkar MM, Makela
EH, Scott VG & BLM:, 2006) ,(Niraula et al., 2013) and(Goldney RD, Phillips PJ, Fisher LJ, 2004).

Those patients with a family history of the illness had a lower prevalence of depression (3.7%) compared to their
counterparts who did not have a family history of the condition (prevalence of 41.1 %, p<0.0001).The possible
explanation for this observation is that prior experience with a member of the family living with diabetes may reduce the
fear and anxiety associated with being diagnosed with diabetes mellitus. Findings of the study done in Nepal support this
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observation of lower depression prevalence among patients with a family history of diabetes mellitus(Niraula et al.,
2013).

Finally, among the behavioural characteristics assessed, alcohol consumption had a significant association with
depression. While the proportion of depression among patients who admitted to consuming alcohol was 36.4%, it was
17.7% among those who did not consume alcohol (p=0.031), this was contrary to findings by Tann SS, Yabiku ST,
Okamoto SK, and Yanow J. (2007), however, other population-based studies have consistently found that high alcohol
intake increases one's risk of developing Type 2 diabetes (Carlsson et al., 2000; Holbrook, Barrett-Connor, & Wingard,
(1990); Howard, Arnsten, & Gourevitch, (2004); Kao, Puddey, Boland, Watson, & Brancati, (2001), while moderate
alcohol intake has not been shown to increase risk (Kao et al.), and in fact may have some protective value (Anderson,
2001; Kao et al., Howard et al.). People who are depressed tend to consume alcohol in an attempt to run away from what
is worrying them. There was no significant association between smoking and depression (p=0.534).

Conclusion

From the study, a significant proportion of patients diagnosed with diabetes mellitus have comorbid depression. The
female gender, being single, lack of family support, urban residence and low income were the sociodemographic and
socioeconomic factors that were observed to have a significant association with depression among diabetes patients.
Among the disease-related factors, difficulties adhering to treatment and longer duration with diabetes mellitus were
associated with increased severity of depression. The proportion of patients with depression was lower among those with
a family history of diabetes mellitus. Of the behavioural characteristics studied, only alcohol consumption was observed
to be significantly associated with a higher proportion of patients with depression.

Recommendations

The screening and treatment of depression should be integrated into diabetes care settings. This will lead to early
detection and treatment of depression that is usually concealed in patients suffering from diabetes mellitus. Further,
studies to establish whether there is causal relationship between the independent variables and depression may be
necessary.
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