	journal of language, technology & entrepreneurship in africa
	Vol.7. No.1. 2016



DIFFUSING MOBILE PHONES FOR HEALTH INFORMATION COMMUNICATION WITH SPECIAL REFERENCE TO REPORT SUBMISSION AMONG HEALTH WORKERS IN RUNGWE DISTRICT, TANZANIA

Sungwa Ndagabwene Kabissi1, Bukaza Chachage2, Ahmad Kipacha3, Gabriel Malima4
1 Rungwe District Hospital 

2,3,4 The Nelson Mandela African Institution of Science and Technology 
Abstract
This research deployed Roger’s innovation diffusion theory to study the adoption of mobile phone services for data collection and report submission among health workers in Rungwe district – Tanzania. Many respondents agreed that, the adoption of mobile phone services for report submission is cheap (73.36%), easy (77.39%), quick (74.4%), can be done at anytime (78.89%), and can allow provision of other services (78.39%). Similarly majority of respondents agreed that, adoption of mobile phone services will be compatible with their employer (64.32%), nature of work (73.37%), and level of education (64.82%). However, almost half of respondents disagreed to the concept that adoption of mobile phone services for report submission will be compatible to their monthly salary income (48.25%) and monthly mobile phone operating cost (47.24%). On complexities associated with the adoption of mobile phone services for report submission, most respondents are able to use mobile phone voice calls (78.78%) and SMS (82.41%). Majority of respondents are unable to use the internet (44.72%) and MMS (48.24%). Trialability of daily and weekly HIMS data was favoured by majority of respondents with 68.33% and 65.32% agreement respectively. Trialability of monthly, quarterly and annual HIMS data was not favoured by majority of respondents with the disagreement of 52.26%, 56.78% and 61.30%, respectively. The findings of the study illustrated that, adoption of mobile phone services for report submission will have observability features such as improved frequency of submission (62.81%), timely submitted report (60.30%), other field using the same technology (64.32%) and other staff using the same technology (66.83%). Correlation analysis of the study data showed that the age category, type of health facility, and employment age were positively correlated but not significant with adoption of mobile phone services for report submission. Monthly salary category and monthly mobile phone costs were inversely correlated with adoption of mobile services for report submission. Only 0.3% of variance in adoption of mobile phone services for report submission was accounted by the regressed demographic variables. 
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Introduction
Collection and dissemination of health related data and reports pose a mammoth challenge in most parts of the developing world especially in rural health facilities, which do not have relevant infrastructure. In Tanzania, health reports are captured, compiled and submitted by health workers at hospitals, health centers and dispensaries mainly using the Health Information Management System (HIMS) or Mfumo wa Utoaji Taarifa za Afya (MTUHA). The system was first introduced in the country in 1993. The second version of the HIMS was offered in 1998 and currently there are ongoing efforts to offer the third version. 
The HIMS utilizes about 13 booklets to gather data on health care. Health workers are supposed to collect and compile 131 items from HIMS registers and forms on monthly bases. Health workers calculate 9 quarterly indicators and 4 annual indicators. A selection of raw data and indicators are compiled in HIMS report book (Book 10) and sent to the district level quarterly. The districts process the received reports in the provided HIMS software and submit to the regional level (Shao et al 2012).   

It is common to find most of booklets not timely completed in health facilities resulting in incomplete and irrelevant information. Reviewing HIMS reports in Kinondoni district, Dar es Salaam region, Tanzania, Sife et al (2010) found that, the overall data completeness among health facilities was only 32.1%.  Some of the reasons cited as the cause of incompleteness of HIMS books were lack of training to health workers, inability to know the user of the information, and failure to use the generated information for planning, budgeting and evaluation of the service provided (Nyamba and Mlozi 2012). Timely reporting to local authorities in the country has been a great challenge. In Kinondoni municipality, timely health reporting was found to range between 0% and 43.3% (Shao 2012). Also, data collection based on paper work was reported to be more prone to errors, time consuming, and hampers rather than supports the work of health providers (Shao 2012). 
Studies on the use of mobile phone technology have indicated an increased use of mobile phones as a tool of solving development related problems (Geneuchten et al, 2012).  Mobile phones have reduced the need for travelling and have simplified transactions. They have also increased sharing of information in the health services sector (West, 2012).  The use of mobile phone and IT related technologies minimizes transaction costs, time and space barriers allowing an increased production of customized goods and services (ESRF, 2009). The use of the mobile phones and tablets has transformed communications, commerce and entertainment worldwide. 
The International Telecommunication Union (ITU) estimates existence of about 5 billion subscribers globally, with 70% of these found in low and middle-income countries (WHO, 2011). Over time, the growth rate of mobile phone technologies in Africa supersedes developed countries. For instance in 2008, the mobile phone connections were over 280 millions overtaking USA and Canada with 277 million connections. With the mobile phone industry growth of 38%, Africa was the fastest growing region in the world ahead of Middle East (33%) and the Asia Pacific region (29%) in the use of mobile phones (Hakoama & Hakoyama, 2011). The industry expanded more on the northern and western part of Africa with 63% of the connections. Specifically, the industry is highly competitive in Nigeria, Zambia, Tanzania, the Democratic Republic of Congo, Kenya, Tunisia, Algeria, Ghana and South Africa (Hakoama & Hakoyama, 2011). In Tanzania, the data on mobile phone users vary in different reports. For instance, the Bank of Tanzania (BOT) financial stability report of September 2010 stated that, by the end of June 2010 the number of mobile phone subscribers was 18.5 million (BOT, 2010). One year later, InterMedia (2011) reported that more than three quarters (78%) of households in Tanzania own a mobile phone.
Empirically, the study by Pascoe et al (2012), which was carried out in Kisarawe and Kibaha districts in the Pwani region of Tanzania, found that the use of mobile phone applications in the District Health Information System is cost effective, easy and reliable means of reporting health data. The study also revealed that mobile phone technologies are widely applied in various areas. 
Health Information Management System (HIMS) in Tanzania depends on the traditional manual paper work method for collecting and submitting health data and reports. Health workers providing health care to patients and clients are required to record every case they attend into one or more of the 13 HIMS books. The books are used to compile daily, weekly, monthly, quarterly and annual reports. The reports are supposed to be delivered at the office of the District Medical Officer at the required timeframe. This study focused on Rogers’ innovation diffusion theory to examine the use of mobile phone technologies by health workers to improve HIMS data collection and report submission in Rungwe district, Tanzania. 

Research objectives 

The specific objectives addressed by this study were: 
· To determine the extent to which health workers perceive the Rogers’ characteristics of innovation diffusion (relative advantages, compatibility, complexity, trialability, and observability) in relation to adoption of mobile phones for health report submission; 
· To investigate the relationship between background information and demographic variables (age, type of health facility, employment age, monthly salary, monthly mobile phone operation cost) and adoption of mobile phones for report submission by Rungwe district health workers; 
· To examine the extent to which demographic variables explain the adoption of mobile phones for report submission among health workers in Rungwe district;
Assumptions
To address the specific objectives of this study, the following hypothesis were pursued: 

Hypothesis 1: 
· There is no significant difference in perception of Rogers’ characteristics of innovation (relative advantages, compatibility, complexity, trialability and observability) in relation to adoption of mobile phones for report submission among Rungwe district health workers.
Hypothesis 2: 
· There is no significant relationship between demographic variables and adoption of mobile phones for report submission by Rungwe district health workers.

Hypothesis 3: 
· Demographic variables largely account for the variation in adoption of mobile phones for report submission by Rungwe district health workers.
Methodology

Rungwe district in Mbeya region, Tanzania has a total of 420 health workers under government, Faith Based Organization (FBO) and private health facilities. Rungwe district was purposely selected due to representation of health facilities under different ownership and proximity of researchers. According to Creswell (2003) and Kumar (2011) as cited by (Mpogole et al, 2008: 98), the choice of study location and data collection depends among other things on the resource availability and the demographic characteristics of the study population. In this study, health workers employed in government, FBO and private health facilities within Rungwe district were the unit of analysis.
The population of 420 health workers in Rungwe district comprised of various categories of health workers commonly found in Tanzania health facilities, i.e. clinicians including Medical Doctors, Assistant Medical Officers (AMO), Clinical Officers (CO), Assistant Clinical Officers (ACO), Nurses, Health Attendants and other staff (Laboratory Technicians and Assistants, Radiographers, Pharmacists, Pharmaceutical Technicians and Assistants, and Opticmetric Specialists). 

The sample size consisted of 201 workers calculated at 95% confidence level and 5% confidence interval. The calculations of the sample size were based on the sample size table provided by Payne and Payne (2004:203). The study used systemic random sampling technique to select research respondents. The sampling frame or the list of health workers by facility in the district was obtained from the District Health Secretary (DHS) office. The starting point was selected randomly by dropping a pen on the first two items in the sampling frame. From a starting point, every 2nd name included in the study was picked from the starting point.
The data were collected using structured questionnaires, which were administered to the respondents with the help of 4 research assistants. Respondents were required to choose the most appropriate answer from the closed-ended questions. Eligibility for participation in the study was defined as any worker involved in provision of services at a health facility and owns a mobile phone. 

In the study, 4 research assistants visited health facilities during weekdays between 8:00 to 15:30 hours over a period of 4 weeks. The purpose of the study was clearly explained to selected health workers participating in the study and consent was obtained from each participant. Out of the intended 201 participants, only 1 participant declined to take part in the study and 1 was out of his working station during the study. Therefore, 199 participants took part in the study, resulting to a response rate of 99%.
The data collected was analyzed quantitatively to test hypothesized assumptions of the study. Questionnaires administered using research assistants were checked for accuracy by the researchers and any problems identified were corrected by making a follow up in the next workday in order to maximize the quality of the collected data. Primary data were verified and analyzed using (SPSS) to establish relationship between study variables.  

Before contacting eligible health workers from various health facilities, consent for conducting the study was obtained from the Rungwe district administration. Every selected study participant was informed about the purpose and significance of the study and thus was free to participate in the research. Furthermore, the researchers explained to participants that all information provided will be confidential and they were not required to provide names in the questionnaires. There was no conflict of interest with the source of funds used for conducting this study or the hospitals where the study was based. 
Reliability of the study was ensured by carrying out the reliability test to make sure that questions in every construct of Likert scale determine similar concepts as planned by researchers. The rule of thumb provides that the reliability coefficients of between 0.70 and 0.90 are usually found to be internally consistent. To ensure optimum reliability of the instrument, 34 items of the measurement scale were tested and found to have a Cronbach alpha of 0.873. 

Findings
This section discusses the demographic and background information of health workers who participated in the study, provides descriptive and inferential statistics for the variables in the study, and presents the description of the relationship between independent and dependant variables of the research. 

Gender of the respondents

Table 1 displays the gender status of the health workers who participated in the study. The outcomes of the study shows that, 68 (68.34%) of the respondents were females and 32 (31.66%) were males. 
Table 1: Gender of respondents
	
	Clinicians
	Nurses
	Health Attendants
	Others
	Total

	
	n=58
	n=96
	n=17
	n=28
	N=199

	Male
	32
	18
	1
	12
	63

	
	55.17%
	18.75%
	5.88%
	42.86%
	31.66%

	Female
	26
	78
	16
	16
	136

	
	44.83%
	81.25%
	94.12%
	57.14%
	68.34%

	Total
	58
	96
	17
	28
	199

	
	100%
	100%
	100%
	100%
	100%


Employment age category of respondents by cadre

Table 2 illustrates the employment age category of the respondents. Many respondents were in employment for 6 – 10 years. The percentage of the highest length of time category i.e., 6-10 years was (32.66%), followed by ≤5 years (30.15%), and the lowest employment age category was 16-20 years (6.03%). In general, participants of this study were of young employment age. 

Table 2: Years of employment of respondents by cadre
	
	Clinicians 
	Nurses
	Health Attendants
	Others
	Total

	
	n=58
	n=96
	n=17
	n = 28
	N= 199

	≤5 Years
	19
	25
	5
	11
	60

	
	32.76%
	26.04%
	29.41%
	39.23%
	30.15%

	6-10 Yrs
	18
	33
	5
	9
	65

	
	31.03%
	34.38%
	29.41%
	32.14%
	32.66%

	11-15 Yrs
	6
	13
	0
	3
	22

	
	10.34%
	13.54%
	0.00%
	10.71%
	11.06%

	16-20  Yrs
	3
	8
	0
	1
	12

	
	5.17%
	8.33%
	0.00%
	3.57%
	6.03%

	21-25  Yrs
	4
	5
	6
	1
	16

	
	6.90%
	5.21%
	32.29%
	3.57%
	8.04%

	26+ Years
	8
	12
	1
	3
	24

	
	13.79%
	12.5%
	5.88%
	10.71%
	12.06%

	
	58
	96
	17
	28
	199

	Total 
	100%
	100%
	100%
	100%
	100%


Age of respondents

Table 3 below shows the age category by cadre of the sample (n= 199) of respondents in the study. The highest age category was 26-33 years (28.64%) and the lowest age category was 58+ years (2.01%). Generally, the majority of respondents are aged between 26 – 49 years (72.36%). 
Table 3: Age of respondents participated in the study

	Age (Yrs)
	Clinicians
	Nurses
	Others
	Total

	
	n=58
	n=96
	n=28
	N=199

	18-25
	5
	7
	2
	16

	
	8.62%
	7.29%
	11.76%
	8.04%

	26-33
	14
	25
	6
	57

	
	24.13%
	26.04%
	35.29%
	28.64%

	34-41
	10
	23
	2
	38

	
	17.24%
	23.96%
	11.76%
	19.10%

	42-49
	16
	23
	2
	49

	
	27.59%
	23.96%
	11.76%
	24.62%

	50-57
	12
	16
	4
	35

	
	20.69%
	16.67%
	23.53%
	17.59%

	58+
	1
	2
	1
	4

	
	1.72%
	2.08%
	5.88%
	2.01%

	
	58
	96
	17
	199

	Total 
	100%
	100%
	100%
	100%


Marital status of respondents

Table 4 shows that majority of the participants were married (55.78%), followed by singles 26.63%, cohabiting 8.04%, separated 5.03% while widows were the lowest (4.52%). 

Table 4: Marital status of respondents

	
	Clinician 
	Nurses
	Others
	Total

	
	    n=58
	n=96
	     n=28
	      N=199

	Married
	34
	10
	16
	111

	
	58.62%
	58.82%
	57.14%
	55.78%

	Single
	13
	3
	8
	53

	
	22.41%
	17.65%
	28.57%
	26.63%

	Cohabiting
	4
	4
	2
	16

	
	6.90%
	23.53%
	7.14%
	8.04%

	Widow
	3
	0
	0
	9

	
	5.17%
	0.00%
	0.00%
	4.52%

	Separated
	4
	0
	2
	10

	
	6.90%
	0.00%
	7.14%
	5.03%

	
	58
	17
	28
	199

	Total
	100%
	100%
	100%
	100%


Education of respondents

Table 5 shows that the majority of respondents had college education (80.90%), followed by secondary level of education, and few respondents had university education (4.02%). 

Table 5: Education level of respondents

	
	Clinician 
	Nurses
	Health Attendants
	Others
	Total

	
	n=58
	n=96
	n=17
	n=28
	N=199

	Primary education
	0
	4
	5
	1
	10

	
	0.00%
	4.17%
	29.41%
	3.57%
	5.03%

	Secondary education
	3
	6
	7
	4
	20

	
	5.17%
	6.30%
	41.18%
	14.29%
	10.05%

	College education
	52
	86
	5
	18
	161

	
	89.66%
	89.59%
	29.41%
	64.29%
	80.90%

	University education
	3
	0
	0
	5
	8

	
	5.17%
	0.00%
	0.00%
	17.86%
	4.02%

	
	58
	96
	17
	28
	199

	Total
	100%
	100%
	100%
	100%
	100%


Monthly salary of respondents 

Considering the results of monthly salary categories described in the Table 6 below, most of respondents earn a monthly salary ranging from Tsh 600,000/= to Tsh 899,999/= (45.73%), while only 2.51% of respondents earn more than TSh 1,200,000/= per month.  

Table 6: Monthly salary of respondents

	
	Clinicians
	Nurse
	Health Attendants
	Others
	Total

	
	n=58
	n=96
	n=17
	n=28
	N=199

	<300,000
	0
	6
	5
	2
	13

	
	0.00%
	6.30%
	29.41%
	7.14%
	6.53%

	300,000- 599,999
	15
	36
	10
	12
	73

	
	25.86%
	37.50%
	58.82%
	42.86%
	36.68%

	600,000-899,999
	32
	45
	2
	12
	91

	
	55.17%
	46.88%
	11.77%
	42.86%
	45.73%

	900,000-119,999
	9
	6
	0
	2
	17

	
	15.52%
	6.30%
	0.00%
	7.14%
	8.54%

	1,200,000+
	2
	3
	0
	0
	5

	
	3.45%
	3.12%
	0.00%
	0.00%
	2.51%

	Total
	58
	96
	17
	28
	199

	
	100
	100
	100
	100
	100


Monthly mobile phone running costs for respondents

Table 7 below, indicates that, most respondents utilize between Tsh 10,000/= – 19,999/= (36.18%), while only 1.51% of respondents utilize more than Tsh 50,000/= as mobile phone running costs (The current exchange rate is: $1 = Tsh 2,190).  

Table 7: Monthly mobile phone running costs for respondents

	 
	Clinicians
	Nurse
	Health Attendants
	Others
	Total

	
	n=58
	n=96
	n=17
	n=28
	N=199

	<10,000
	23
	19
	6
	3
	51

	
	39.66%
	19.79%
	35.29%
	10.71%
	25.63%

	10,000- 19,999
	12
	45
	4
	11
	72

	
	20.69%
	46.88%
	23.54%
	64.71%
	36.18%

	20,000-29,999
	9
	14
	5
	4
	32

	
	15.52%
	14.53%
	29.41%
	14.29%
	16.08%

	30,000-39,999
	7
	13
	1
	9
	30

	
	12.07%
	13.54%
	5.88%
	32.14%
	15.08%

	40,000-49,999
	6
	5
	0
	0
	11

	
	10.34%
	5.21%
	0.00%
	0.00%
	5.53%

	50,000+
	1
	0
	1
	1
	3

	
	1.72%
	0.00%
	5.88%
	3.57%
	1.51%

	Total
	58
	96
	17
	28
	199

	
	100%
	100%
	100%
	100%
	100%


Adoption of mobile phone for report submission among health workers
Descriptive statistics in the form of arithmetic mean and standard deviation were computed for relative advantages, compatibility, complexity, trialability and observability of adoption of mobile phones for report submission as was portrayed in the questionnaires. Table 8 indicates descriptive statistics for relative advantages of adoption of mobile phones for report submission. Arithmetic means and standard deviations for cheap compared to tradition system (3.70, 1.12), easy compared to tradition system (3.75, 1.05), quick compared to the tradition system (3.88, 1.07), can be done at any time compared to the tradition system (3.86, 1.05), allow provision of other services compared to the tradition system (3.73, 1.05), and match with technological change compared to the tradition system (3.77, 0.95).
Table 8: Relative advantages of adoption of mobile phone services for report submission

	
	 N
	Min
	Max
	Mean
	Std. Dev

	Cheap compared to the tradition system
	199
	1
	5
	3.70
	1.18

	Easy compared to the tradition system
	199
	1
	5
	3.75
	1.05

	Quick compared to the tradition system
	199
	1
	5
	3.88
	1.07

	Can be done at anytime compared to the tradition system 
	199
	1
	5
	3.86
	1.05

	Allow provision of other services compared to the tradition system
	199
	1
	5
	3.73
	1.05

	Match with technological change compared to the tradition system
	199
	1
	5
	3.77
	0.95


Compatibility of adoption of mobile phone services for report submission

Table 9 shows the descriptive statistics in terms of mean and standard deviation for compatibility of adoption of mobile phone services for report submission. Arithmetic means and standard deviations compatible with employer (3.57, 0.99), compatible with monthly salary income (2.88, 1.12), compatible with monthly mobile phone operation cost (2.87, 1.10), compatible with education level (3.51,1,14), and compatible current mobile phone handset (3.12, 1.17).

Table 9: Compatibility of adoption of mobile phone services for report submission

	
	 N
	Min
	Max
	Mean
	Std. Dev

	Compatible with employer
	199
	1
	5
	3.57
	0.99

	Compatible with monthly salary income
	199
	1
	5
	2.88
	1.12

	Compatible with monthly mobile phone operation cost
	199
	1
	5
	2.87
	1.10

	Compatible with nature of work
	199
	1
	5
	3.68
	1.14

	Compatible with education level
	199
	1
	5
	3.51
	1.15

	Compatible with current mobile phone handset
	199
	1
	5
	3.12
	1.17


Complexity of adoption of mobile phone services for report submission

Table 10 shows the descriptive statistics in terms of mean and standard deviation for compatibility of adoption of mobile phone services for report submission. Arithmetic means and standard deviations for ability to use voice calls services to send report (3.80, 1.00), ability to use SMS services to send report (3.87, 0.96), ability to use internet services to send report (3.01, 1.18), ability to use MMS services to send report (2.89, 1.18), and ability to use voice mail to send report (3.07, 1.19).
Table 10: Ccomplexity of adoption of mobile phone services for report submission

	
	 N
	Min
	Max
	Mean
	Std. Dev

	Ability to use voice calls services to send report
	199
	1
	5
	3.80
	1.00

	Ability to use SMS services to send report
	199
	1
	5
	3.87
	0.96

	Ability to use internet services to sent report
	199
	1
	5
	3.01
	1.18

	Ability to use MMS services to send report
	199
	1
	5
	2.89
	1.18

	Ability to use Voice mail services to send report
	198
	1
	5
	3.07
	1.19


Trialability of adoption of mobile phone services for HIMS report submission

Table 11 indicates the descriptive statistics in terms of mean and standard deviation of adoption of mobile phones for HIMS report submission. Arithmetic means and standard deviations for can HIMS report be sent through mobile phone (2.80,1.17), daily HIMS more likely to be sent by mobile phone (3.57, 1.15), weekly HIMS more likely to be send by mobile phones (3.43,1.19), monthly HIMS more likely to be send by mobile phone services (3.15,1.18), quarterly HIMS more likely to be sent by mobile phone (2.97,1.24), annual HIMS more likely to be sent by mobile phone (2.71,1.15) 
Table 11: Descriptive statistics for adoption of mobile phone for HIMS report submission

	
	 N
	Min
	Max
	Mean
	Std. Dev

	Daily HIMS more likely to be send by mobile phone services
	199
	1
	5
	3.57
	1.15

	Weekly HIMS more likely to be send by mobile phone services
	199
	1
	5
	3.43
	1.19

	Monthly HIMS more likely to be send by mobile phone services
	199
	1
	5
	3.15
	1.18

	Quarterly HIMS more likely to be send by mobile phone services
	199
	1
	5
	2.97
	1.24

	Annual HIMS more likely to be send by mobile phone services
	199
	1
	5
	2.71
	1.15


Observability of adoption of mobile phone for report submission

Table 12 shows the descriptive statistics in terms of mean and standard deviation for observability of adoption of mobile phone report submission. Arithmetic means and standard deviations for observed through improved frequency of report submission (3.46, 1.16), observed through a number of timely submitted report (3.37, 2.00), observed through number of health facility submitting report (3.36, 1.21,), observed through other field using the same technology (3.46, 1.13), observed through other staff using the same technology (3.53, 1.14), and observed through quality of submitted report (3.32, 1.14).
Table 12: Observability of adoption of mobile phone for HIMS report submission

	
	 N
	Min
	Max
	Mean
	Std. Dev

	Observed through improved frequency of report submission
	199
	1
	5
	3.46
	1.16

	Observed through a number of timely submitted report
	199
	1
	5
	3.37
	2.00

	Observed through number of health facility submitting report
	199
	1
	5
	3.36
	1.21

	Observed through other field using the same technology
	199
	1
	5
	3.46
	1.13

	Observed through other staff using the same technology
	199
	1
	5
	3.53
	1.14

	Observed through the quality of submitted report
	199
	1
	5
	3.32
	1.22


Adoption of mobile phone services for report submission

Table 13 shows the descriptive statistics in terms of mean and standard deviation for adoption of mobile phone services report submission. Arithmetic means and standard deviations for adoption of mobile phone services is feasible in the current situation (3.46, 1.09), adoption of mobile phone services is easy under the current condition (3.23, 1.20), adoption of mobile phone services is an effective way of submitting report (3.25, 1.21), adoption of mobile phone for report submission matches with the growing technology (3.51, 1.14), and agrees to adopt the mobile phone technology for report submission (3.21, 1.22).
Table 13: Descriptive statistics for adoption of mobile phone services for report submission

	
	 N
	Min
	Max
	Mean
	Std. Dev

	Adoption of mobile phone is feasible in the current situation
	199
	1
	5
	3.46
	1.09

	Adoption of mobile phone is easy in the current situation
	199
	1
	5
	3.23
	1.20

	Adoption of mobile phone is effective way of report submission
	199
	1
	5
	3.25
	1.21

	Adoption of mobile phone matches with the growing technology
	199
	1
	5
	3.51
	1.14

	Able to adopt mobile phone services for report submission
	199
	1
	5
	3.21
	1.22


Demographic variables and adoption of mobile phone services for report submission

The results of correlation analysis of demographic variables and adoption of mobile phone services for report submission (as dependent variable) are shown in Table 14. This table indicates that Pearson correlation coefficient for the demographic variables and adoption of mobile phone services for report submission. There is a positive and significant correlation between age category and agreement to adopt the use of mobile phone services for report submission (r = 0.93, p<0.01). There is inverse correlation of gender and the agreement to adopt the use of mobile phones for report submission (r = - 0.25, p<0.01). Type of health facility correlated negatively and non-significantly with adoption of mobile phone for report submission (r = 0.150, p<0.01).  Years of employment age and adoption of mobile phones for report submission are positively correlated but non-significant (r = 0.114 p< 0.01).  Monthly salary category correlated inversely with agree to adopt mobile phone services for report submission (r = - 0.30, p<0.01). The study revealed a positive and significant correlation between monthly mobile phone operation costs and adoption of mobile phone for report submission (r= 0.95, p<0.01). Employment cadre had a negative correlation with adoption of mobile phone services for report submission (r = - .038, p<0.01). The correlation analysis between marital status and adoption of mobile phones for report submission was positive but not significant (r = 0.028, p<0.01). Education and adoption of mobile phone services correlated inversely (r = - 0.26, p<0.01).   

Table 14:  Correlations between demographic variables and adoption of mobile phone for report submission

	Variables
	Ability to adopt mobile phone

	Age category
	0.093

	Gender
	-0.025

	Type of health facility
	0.150

	Employer
	-0.073

	Employment age category
	0.114

	Monthly salary category
	-0.030

	Monthly mobile phone operation cost
	0.095

	Cadre
	-0.038

	Marital status
	-0.028

	Education level
	-0.026


P< 0.01

Table 14 illustrates the predictors of adoption of mobile phone services for report submission with a beta value as follows: gender (-0.025), employer (-0.073), monthly salary category (-0.030), employment cadre (-0.038), marital status (-0.028), education level (- 0.026), age (0.008) and income (- 0.0.029) are all significant (p<0.05). The variables of age category, type of health facility, employment age category and monthly mobile phone operation costs are inverse predictors of adoption of mobile phone services for report submission.
Variations in adoption of mobile phone services for report submission and demographic variables

Table 15 below illustrates the results of regression analysis of demographic variables of age category, gender, type of health facility, employer, employment age category, monthly salary income, monthly mobile phone operation cost, employee cadre, marital status, and education level. The coefficient of multiple correlations (R) is 0.219, the coefficient of determination is 0.048 and the corresponding adjusted R2 is -0.003 and the standard error of estimates is 1.14469.  From the study, it was found that only 0.3% of variance in adoption of mobile phone services for report submission is accounted by regressed independent demographic variables. And 99.7% variations are explained by other factors. Table 15 also indicates F statistic of 0.950, which is non-significant at 95% level (p< 0.05). 

Table 15: Regression analysis between biographic variables and adoption of mobile phone services for report submission
	Mode summary

	R
	0.219

	R Square
	0.048

	Adjusted R Square
	-0.003

	Std. error of Estimates
	1.14469

	F statistics
	0.950

	
	Un-std. Coefficients
	
	Std. Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	Std. Error

	Constant
	3.317
	0.790
	
	4.197
	0.000

	Age category 
	0.090
	0.120
	0.102
	0.747
	0.456

	Gender 
	-0.007
	0.188
	-0.003
	-0.034
	0.973

	Type of health facility
	-0.160
	0.095
	-0.125
	-1.685
	0.094

	Employer
	-0.088
	0.167
	-0.039
	-0.526
	0.599

	Employment age category 
	0.024
	0.087
	0.036
	0.278
	0.781

	Monthly salary income
	-0.161
	0.132
	-0.117
	-1.220
	0.224

	Monthly mobile phone cost 
	0.066
	0.070
	0.073
	0.952
	0.342

	Cadre
	-0.065
	0.089
	-0.055
	-0.733
	0.465

	Marital status
	0.015
	0.076
	0.014
	0.192
	0.848

	Education level
	0.017
	0.171
	0.008
	0.100
	0.920


*Dependent variable: agree to adopt mobile phone services for report submission

P< 0.05

Interpretation and Discussion of findings
The interpretations and discussions of the findings are based on the assumption/hypothesis of the study as reflected in the framework for adoption of mobile phone services for report submission at Rungwe District Hospital in Mbeya Region, Tanzania.

Hypothesis 1: There is no significance difference in perception of Rogers’ characteristics of innovation (relative advantages, compatibility, complexity, trialability and observability) in relation to adoption of mobile phone services for report submission among Rungwe district health workers.
Relative advantages and adoption of mobile phones for report submission 
In general, respondents supported the idea of the adoption of mobile phone services for report submission, and its  relative advantages (cheap, easy, quick, anytime, allow provision of other services and match with technological changes) were agreed or strongly agreed by more respondents. 

Adoption of mobile phone services for report submission will be cheap was the highest with (mean = 3.70, standard deviation = 1.05) followed by the adoption of mobile phone services will allow provision of other services (mean = 3.73; standard deviation = 1.05), adoption of mobile phone services for report submission will be easy (mean = 3.75; standard deviation 1.05), adoption of mobile phone will match with technological change (mean 3.77;0.95), can be done at any time ( mean = 3.86; 1.05), and  adoption of mobile phone for report submission is quick (mean 3.88;1.07). 

Responding to the perception that adoption of mobile phone services for report submission is cheap, 48.74% of the respondents agreed, 24.62% strongly agreed, 13.57% disagreed, 7.04% strongly disagreed, and 6.03% were neutral. On the perception that adoption of mobile phone services is easy, 57.79% agreed, 19.60% strongly agreed, 12.56% disagreed, 4.52% strongly disagreed, and 5.53% were neutral. Considering the perception that adoption of mobile phone for report submission is quick, 52.76% agreed, 27.64% strongly agreed, 9.54% disagreed, 5.03% strongly disagreed, and 5.03% were neutral. When responding to the perception that adoption of mobile phone services for report submission can be done at any time, 53.26% agreed, 25.63% strongly agreed, 8.04% disagreed, 5.03% strongly disagreed, and 8.04% were neutral. The extent perceived by respondents that adoption of mobile phone services will allow provision of other services was as follows:-, 57.29% agreed, 18.59% strongly agreed, 8.54 disagreed, 6.03% strongly disagreed, and 9.55% were neutral. On the perception that adoption of mobile phone technology will match with technological changes, 62.81% agreed, 15.58 strongly agreed, 8.54% disagreed, 4.02% strongly disagreed, and 9.04% were neutral. 

The findings are in line with multiple studies suggesting that adoption of mobile phone relative advantages outweigh various technological predecessors in various fields. The adoption of mobile phone technology was found to offer cheap and more practical solutions compared with the high cost of maintaining existing radio systems and walkie-talkies (UNFPA, 2007 as cited by Noordman et al, 2011:623, Sife et al, 2010). The existence of mobile phones has improved health service delivery, empowered consumers and changed the way to access information and make transaction (West, 2012). In East Africa, the use of mobile phones is expected to offer treatment compliance, improved data collection and disease surveillance, effective health information system, and provide support to health workers, facilitate health promotion and disease prevention, and offer an effective emergency response system (Mechael et al, 2010). The adoption of mobile phone services in the health sector also known as m-Health has been reported to improve access to hospital emergency and general services, information system, managing patient care, reducing drug shortages at health facilities, enhancing clinical diagnosis, and treatment adherence (WHO, 2011).  Adoption of mobile phones was reported to save the transport fare, which in most cases exceeded the cost of sending mobile phone text messages. Considering the critical shortages of health workers in most of health facilities, mobile phones will provide relief to health staff allowing them to provide improved health care and other services.

Compatibility and adoption of mobile phone for report submission

Descriptive statistics for compatibility of adoption of mobile phone for report submission show that the majority of respondents agreed that adoption of mobile phone services is compatible with employer, nature of work, education level, and current mobile phone hand set (mean = 3.57; standard deviation =0.99, mean = 3.68; standard deviation = 1.14, mean 3.51; standard deviation = 1.15 and mean = 3.51; standard deviation = 1.17), respectively. Respondents disagreed that the adoption of mobile phones for report submission is compatible to monthly salary income and monthly mobile phone operation costs (mean = 2.88; standard deviation = 1.12 and mean = 2.87; standard deviation = 1.10), respectively.  

Furthermore, the study results indicated general acceptance of 52.26% of interviewed health workers who agreed and 12.06% who strongly agreed that adoption of mobile phone services for report submission will be compatible to their employer. On compatibility of mobile phone services for report submission and monthly salary income, 41.21% of respondents disagreed and 7.04% strongly disagreed that adoption of mobile phones for report submission is compatible to their monthly salary income. Tackling the issue of compatibility of monthly mobile phone and adoption of mobile services for report submission,   39.70% of interviewed health workers disagreed and 7.54% strongly disagreed that adoption of mobile phones for report submission was compatible to their monthly mobile phone operation costs. From the study, we can learn that most of the respondents, 52.26%  agreed and 21.11% strongly agreed that adoption of mobile phone services for report submission was compatible to nature of their work. The study findings revealed that 48.74% agreed and 16.08% strongly agreed that adoption of mobile phone services for report submission was compatible to their level of education. When asked about the compatibility of the adoption of mobile phone services for report submission and their current mobile phone handset, 35.68% of respondents agreed and 10.05% strongly agreed. 
The findings support the argument of McKenzie (2001), who argued that innovation that is compatible to individual values will be more likely to be adopted; the less uncertainty potential adopters will be about the innovation the more the innovation. From the study results, it can be clearly seen that respondents can adopt the innovation, as it will have no cost implication to them. The study results clearly indicate that respondents are likely to adopt the innovation, which does not have any negative effects on their values. In the same line of argument, McKenzie (2001) reported that lack of compatibility between the innovation and individual needs may negatively affect the individual’s adoption of the technology. 

Complexity and the adoption of mobile phone services for report submission

When the descriptive statistics of complexities of adoption of mobile phone services were analysed, the study results were as follows:- majority of respondents (60.30%) agreed and 18.57% strongly agreed to be able to use voice calls services to send reports during the adoption (mean = 3.80; standard deviation 1.00). Almost a similar trend was found when the concept of mobile phone SMS services was tested. Out of the 199 respondents, 62.31% agreed and 20.10% strongly agreed to be able to use mobile phone SMS services to send reports (mean = 3.87; standard deviation = 0.96). And 38.69% disagreed and 6.03% strongly disagreed to be able to use mobile phone Internet services towards adoption of mobile phone services for report submission (mean = 3.01; standard deviation = 1.18). A similar trend was observed when they were asked about the ability to use mobile phone MMS services for report submission when 40.20% and 8.04% (mean = 2.89; standard deviation = 1.18) of respondents disagreed and strongly disagreed, respectively. Equal numbers of respondents, which is 67 (33.84%), agreed and disagreed to the concept of being able to utilize mobile phone voice mail services for report submission using the mobile phones (mean = 3.07; standard deviation 1.19). 
The issues supported by respondents during complexity testing are those of the common and daily usage of most people in the society. From the study results, respondents agreed that they are able to use voice calls and SMS mobile phone services to send the reports if the adoption would be put into effect today. Respondents demonstrated that there were unable to use Internet and MMS services to send the reports by mobile phones. It seems that respondents were confused with the use of mobile phone voice mail services. The results of this study clearly indicate that much need to be done by mobile phone service providers to increase the utilization of mobile phone services, which are not commonly used. Perhaps among other reasons, the motivation of most people to use the SMS services rather than other mobile phone services is the fact that SMS services are the cheapest and most probably the simplest mobile phone services.
Trial-ability and adoption of mobile phone services for report submission

Descriptive statistics revealed that respondents were more likely to start sending simple and frequent data such as daily and weekly HIMS data rather than complex data such as monthly, quarterly and annual data. Many respondents, 58.29% (mean = 3.57; standard deviation = 1.15) agreed to try to send daily HIMS data via mobile phones. Most health workers, 52.76% (mean = 3.43; standard deviation = 1.19) were likely to send weekly HIMS reports via mobile phone services. The results indicated that interviewed health workers were not ready to send monthly, quarterly and annual HIMS reports through mobile phone services. From the study results, 44.22% (mean = 3.15; standard deviation = 1.18) disagreed to try to send monthly HIMS report via mobile phone services, 46.23% (mean = 2.97; standard deviation = 1.24) disagreed to send quarterly HIMS report via mobile phone services, and 48.74% (mean = 2.71; standard deviation = 1.15) disagreed to send annual HIMS report by mobile phone services. The findings of the study are supporting the Rogers theory of innovation diffusion, which argues that adopters’ of innovation will prefer taking the innovation step by step. Respondents under this study are more likely to cope with the daily and weekly HIMS rather than the monthly, quarterly and annual HIMS reports. Daily and weekly HIMS reports usually involve fewer items and are simple to compile for submission to the relevant authority. Probably that is why the respondents would be able to try to utilize the mobile phone services for submitting the daily and weekly HIMS reports rather than the longer and much complex, monthly, quarterly and annual HIMS reports. 

Observability and adoption of mobile phone services for report submission 

The observability feature was tested and it was agreed by 47.74% and strongly agreed by 15.07% of respondents (mean = 3.46; standard deviation = 1.16). The number of timely submitted reports was agreed by 46.23% and strongly agreed by 14.07% of the health workers (mean = 3.37; standard deviation = 2.00). Number of health facilities submitting reports was agreed by 42.21% and strongly agreed by 15.07% (mean = 3.36; standard deviation = 1.21) of the respondents. The item of other field using the same technology was agreed by 52.26% and strongly agreed by 12.06% (mean = 3.46; standard deviation = 1.13) of the respondents. The item of other staff using the same technology was agreed by 50.75% and strongly agreed by 16.08% (mean = 3.53; standard deviation = 1.14) of the respondents. And 48.24% agreed and 11.56% strongly agreed that adoption of mobile phone services for report submission can be observed through quality of submitted reports (mean 3.32; standard deviation = 1.22).
After reviewing the five Rogers’ factors influencing diffusion of innovation, the research checked the redness of respondents towards adoption of mobile services for report submission. Respondents did not support all tested general adoption features of this study. Many health workers, 44.22% (mean = 3.46; standard deviation 1.09) disagreed that adoption of mobile phone services is feasible in the current situation, adoption of mobile phone services for report submission is easy in the current situation (mean =3.23; standard deviation 1.20), and 38.19% disagreed that adoption of mobile phone for report submission is effective way of report submission (mean = 3.25; standard deviation = 1.21). The study results also show that 39.70% of the respondents agreed that adoption of mobile phones match with the growing technology (mean 3.51; standard deviation = 1.14). In the study, 35.67% of the respondents disagreed to adopt mobile phone services for report submission (mean 3.21; 1.22). The study findings suggest that Rungwe district health workers are not ready for adoption of mobile phone services for report submission at the moment.                                                               

Hypothesis 2: 
There is no significant relationship between demographic variables and adoption of mobile phone services for report submission among Rungwe district health workers.

The results of correlation analysis of demographic variables and adoption of mobile phone services for report submission (as the dependent variable) shown in Table 14 indicates that Pearson correlation coefficient for the demographic variables and agree to adopt mobile phone services for report submission exists. There is a positive and significant correlation between age category and agree to adopt mobile phone services for report submission (r = 0.93, p<0.01). There is inverse correlation of gender and agree to adopt mobile phone for report submission (r = - 0.25, p<0.01). Type of health facility correlated negatively and non-significantly with adoption of mobile phone for report submission (r = 0.150, p<0.01).   Employment age and agree to adopt mobile phone for report submission positively correlated but non-significant (r = 0.114 p< 0.01). Monthly salary category correlated inversely with agree to adopt mobile phone services for report submission (r = - 0.30, p<0.01). The study revealed a positive and significant correlation between monthly mobile phone operation costs and agree to adopt mobile phone for report submission (r= 0.95, p<0.01). Health worker cadre had a negative correlation with adoption of mobile phone services for report submission (r = - .038, p<0.01). The correlation analysis between marital status and adoption of mobile phone for report submission was positive but not significant (r = 0.028, p<0.01). Education and adoption of mobile phone services correlated inversely (r = - 0.26, p<0.01).   

The relationship between demographic variables and innovation of mobile phone technology has been inconsistent as shown in this study. The results of this study demonstrate that mobile phone ownership and utilization is the business of the young generation as was also revealed by other studies (Ngumbuke, 2010; Nyamba and Mlozi, 2012; Gow and Waidyanatha, 2009). Older respondents felt more pressure to use cellular telephone compared to younger respondents (Kwon & Chidambaram, 2000). The adoption of mobile phones was found to be inversely correlated to the monthly salary of most respondents indicating that the two are not supporting each other. Respondents with high salary category are most probably unwilling to adopt the mobile phone services for report submission. On the other hand the monthly mobile phone costs had no significant correlation with the adoption of mobile phones for submission of reports. 

Hypothesis 3: Demographic variables largely account for the variation in adoption of mobile phone services for report submission among Rungwe district health workers.
The results of regression analysis of demographic variables of age category, gender, type of health facility, employer, employment age category, monthly salary income, monthly mobile phone operation costs, health worker cadre, marital status, education, and education level show that the coefficient of multiple regressions, R is 0.219, the coefficient of determination is 0.048 and the corresponding adjusted R2 is -0.003 and the standard errors of estimates is 1.14469.  From the study, it was found that only 0.3% of variance in adoption of mobile phone services for report submission is accounted by regressed independent demographic variables. And 99.7% variations are explained by other factors. Table 15 also indicates that the F statistic of 0.950 is non-significant at 95% level (p< 0.05). This nullifies the null hypothesis above signifying that the variation of adoption of mobile phone services for report submission among health workers is a result of other factors not covered by this study. 

Conclusion and Recommendations  

The study sought to examine the relationship between Rogers’ perception of innovation, demographic variables and the adoption of mobile phone services for report submission. The study examined how Rungwe district health workers perceived the Rogers’ characteristics of innovation (relative advantages, compatibility, complexity, trialability and observability) in relation to adoption of mobile phone services for report submission. The study also examined the significance of the relationship between demographic variables and adoption of mobile phones for report submission. Lastly, the study examined the cause of variation in the adoption of mobile phones for report submission in respect to the demographic variables. 

To address objective one, which states “Extent to which health workers perceive the Rogers’ characteristics of innovation (relative advantages, compatibility, complexity, trialability, and observability) in relation to adoption of mobile phones services for report submission,” analysis of the results of the study revealed that all components tested under relative advantages of the mobile phone adoption were supported by majority of respondents. Majority of the health workers agreed or strongly agreed that adoption of mobile phone services for submission of reports is cheap (73.36%), easy (77.39%), quick (74.4%), can be done at any time (78.89%), allows provision of other services (75.58%), and matches with technological changes (78.39%).

The compatibility of mobile phone adoption was also tested. The majority of respondents agreed or strongly agreed that, the adoption of mobile phones in submission of reports is compatible to the employer (64.32%), and nature of work (73.37%), education (64.82%), and current mobile phone handsets (45.73%) are also compatible with the submission of reports by mobile phones. Majority of respondents disagreed or strongly disagreed that the adoption of mobile phones in submission of reports is compatible to monthly salary income (48.25%), and monthly mobile phone operation cost (47.24%). The two areas with much disagreement are related in one way or another with income of the individuals.

Adoption of mobile phone and complexity of using mobile phone services for report submission were examined and we found that the majority of health workers agreed strongly to be able to use mobile phone voice calls (78.87%), SMS (82.41%), and voice mails (44.94%), but majority disagreed to be able to use mobile phone internet services and MMS services (44.72%) and (48.24%), respectively.

Daily and weekly HIMS reports featured high when trialability of HIMS was examined in relation to adoption of mobile phone services for report submission with 68.33% and 65.32% of respondents agreeing or strongly agreeing to try to adopt daily and weekly HIMS reporting through mobile phone services. Monthly, quarterly and annual HIMS reports were less favoured with majority of respondents disagreeing or strongly disagreeing to try to adopt monthly (52.26%), quarterly (56.78%) and annual (61.30%) submission of HIMS reports. The results are supported by the Rogers’ innovation theory, which argues that simple features of the innovation are more likely to be adopted than complicated innovations.

In general, respondents agreed or strongly agreed to the tested observability features which included improved frequency of report submission (62.81%), timely submission of reports (60.30%), the number of health facility reports (57.28%), other field reporting using the same technology (64.32%), other staff using the same technology (66.83%), and quality of the submitted reports (59.80%).

In addition, the study tested the readiness of respondents on adopting the mobile phone services report submission. The results of the study indicated unwillingness of the respondents to adopt mobile phone services for report submission. Majority of the respondents disagreed or strongly disagreed that adoption of mobile phones is feasible under the current situations (49.28%), easy in the current situation (48.74%), appropriate in the current situation (43.72%), and are able to adopt mobile phone services for report submission (45.22%). But the majority agreed or strongly agreed that adoption matches with the current technological changes (44.22%).
The findings of the study suggest that despite the respondents favouring most of the characteristics tested, the adoption of the mobile phone technology for report submission in Rungwe District cannot be considered at the moment. It seems that the few issues, which were not supported, are the powerful determinants for the diffusion to take place. There is a need for further research to understand the hidden forces clearly.

To address objective two, the relationship between background information and demographic variables (age, type of health facility, employment age, monthly salary, monthly mobile phone operation cost) and adoption of mobile phone services for report submission by Rungwe district health workers. 

The results of the correlation analysis between demographic variables and adoption of mobile phone services for report submission revealed mixed correlation with various variables. Age, type of health facility, employment age and monthly mobile phone operation cost with the correlation coefficient of 0.093, 0.150, 0.114, and 0.095 respectively were positively correlated but non-significantly with the adoption of mobile phone services for report submission. Monthly salary income was negatively correlated with the adoption of mobile phone services for report submission. From the study findings, it can be concluded that the Rungwe district health workers are unwilling to adopt the innovations, which are costly to them.
The results of the regression analysis established that, only 0.3% of variation of the adoption of mobile phone services for report submission among the participating health workers was due to demographic characteristics with R2 =0.003 and the standard error of estimates is 1.14469.  From the results, we can learn that 99.7% variations of the adoption of mobile phone services for report submission were explained by other factors rather than the demographic characteristics of the study. Therefore it is recommended that, for adoption of mobile phone services for report submission to take place, the responsible authorities should consider the factors with negative influence towards the adoption of the innovation. Arrangement should be made to ensure that issues of costs involved with the adoption of the innovation are considered as health workers are sceptical towards the use of their income to support the innovation. The innovation should also be adopted gradually starting with the simple and most frequently reported data such as daily and weekly HIMS rather than the complex data. 
The results of the correlation analysis between demographic variables and adoption of mobile phone services for report submission revealed mixed correlation with various variables. Most of the tested variables have a non–significant correlation. There is a need to clearly understand user behaviour before adopting the innovation for report submission. Since the delivery of health care is changing with the changing technology, the assimilation of the technology cannot be avoided. Responsible authorities should formulate strategies and policies, which will stimulate health workers to embrace the technology rather than avoiding using the innovation. 

Most of the factors expected to drive the innovation of adoption of mobile phone services for report submission were found to be outside the scope covered by the study. Covered demographic variables had no influence on the adoption. There is a need to explore further in order to establish the relevant issues, which might trigger the adoption of mobile phones for report submission in and by health facilities. A similar study can be done using a large sample of the health workers in Tanzania. The study can also be conducted employing a mixed research methodology in order to have better understanding of issues that emerged without clear clarification. 
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